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12 Sir H. Davy on the Magnetic Phenomena [ Ja n » 

quantity of electricity; and in both cases they were neither 
attractive of each other, nor of iron fiUngs, and not affected l^ 
the magnet ; and the only proof of their being magnetic, was 
their occasioning a certain small demtion of the magaetueed 
needle. 

Thus, a large piece of charcoal placed in the circuit of a yeiy 
powerful battery, being a very bad conductor compared with the 
metals, would not affect the compass needle at all, unless it had 
a very lar^e contact with the metallic part of the circuit ; and if 
a small wire was made 4m) touch it in the circuit only in a few 
points, that wire did not gain the power of attracting iron 
fiUngs ; though, when it was made to touch a surface of platinum 
foil coiled round the end of the charcoal, a slight effect of this 
kind was produced. And in a similar manner fused hydrate of 
potassa, one of the best of the imperfect conductors, could never 
be made to exert any attractive force on iron filings, nor could 
the smallest filaments of cotton moistened by solution of 
hydrate of potassa, placed in the circuit, be made to move by 
the magnet ; nor did steel needles floating on cork on an elec- 
trized solution of this kind, placed in the voltaic circuit, gain any 
polarity ; and the only proof of the magnetic powers of electn- 
city passing through such a fluid, was afforded by its effect upom 
the magnetized needle, when the metallic surfaces, plunged m 
the fluid, were of considerable extent. That 1^ mobility of the 
parts of fluids did not interfere with their magnetic powers as 
developed by electricity, I proved, by electrifymg mercury, and 
Newton's metal fused, in small tubes. These tubes, placed in.a 
proper voltaic circuit, attracted iron filings, and gave magnetic 
powers to needles; nor did any agitation of the mercury or metift 
vdthin, either in consequence of mechanic^ motion or heat> 
alter or suspend their polarity. 

in. Imperfect condfucting fluids do not give polarity to sted 
when electricity is passed mrough them ; but electricity passed 
through air produces this effect. Reasoning on this phsenome-^ 
non, and on the extreme mobility of the particles of air^ I' 
concluded, as M. Ara^o had likewise done fi*om other consider- 
ations, that the vofltaic current in air would be affected by the 
magnet. I failed in my first trial, which I have referred to in a 
note to my former paper, and in other trials made since by using- 
too v^eak a magnet ; but I have lately had complete success ; 
and the experiment exhibits a very striking phaenomenon. 

Mr. Pepys having had the goodness to charge the great bat- 
tery of the London Institution, consisting of 2000 double plates 
of zinc and copper, with a mixture of 1 168 parts of water, 10ft 
parts of nitrous acid, and 25 parts of sulphuric acid, the poles 
were connected by charcoal, so as to make an arc, or cooiumii 
of electrical light, varying in length from one to four inches, 
according to the state of rarefaction of the atmosphere in which 
Jt was produced ; and a p o we i ftd mikgnet hieing ^leseated la 

ft 

. 1 



I822.J produced bjf Elect fkiiff. 3» 

Um! 9SC or ooluam, having its pole at a very acute aogle lo*it^;> 
a^ arc, or columnt was cittracted or repelled with a rotalor]f(r« 
]i90|ioa» or made . to revolve, by placing the poles in differeattt 
potttioofly according to the same law as the electrified cylinders- 
of platinum described in ray last paper, being repelled when the^' 
negative pole was on the right hand by the north pole of the . 
ixvignet, and attracted by the south pole, and vice verm, -, , 

.iU was proved by several experiments that the motion de^ 
PMided entirely upon the magnetism, and not upon the electrical'. 
mductive power of the magnet, for masses of soft iron, or of. » 
other metals, produced no effect. 

The electrical arc or column of flame was more easily aflected 
by the magnet, and its motion was more rapid when it passed.; 
wough dense than through rarified air; ana in this ca3e, the 
conducting medium or chain of aeriform particles was mudlL, 
shorter, 

.1 tried to gain similar results with currents of common electrir • 
cHy sent through flame, and in vacuo. They were always . 
affected by the magnet; but it was not possible to obtain so . 
deoided a result as with voltaic electricity, because the magnet • 
iteelf became electrical by induction, and that whether it was 
iiwttlated^ or connected with the ground.* 

.IV. Metals, it is well known, readily transmit large quantitieK 
of electricity ; and the obvious limit to the quantity which lliey 
are. capable of transmitting seems to be their fusibility, or volati-^ 
lization by the heat which electricity produces ia its passage 
through bodies. 

. STaw I had found in several experiments, that the intensity of 
this heat was connected with the nature of the medium by which . 
tkt body was surrounded; thus q. wire of platinum which was- 
raadily tused by transmitting the charge from a voltaic battery 
in the exhausted receiver of an air-pump, acquired in air a much : 
loiHtr degree of temperature. Reasoning on this circumstaiice^ 
it occurred to me, that by placing wires in a medium much 
denser than air, such as ether, alcohol, oils, or water, I might 
emUe them to transmit a much higher charge of electricity than 
tbay could convey without being destroyed in air; and thus not 
only gain- some new results as to the magnetic states of such 
wives, but likewise, perhaps, determine the actual limits to the 
powers of different bodies to conduct electricity, and the rela- 
tions of these powers . 

A wire of platinum of 7^^, of three inches in length, was fused 
ia air, by being made to transmit the electricity of two batteries 
of ten zinc plates of four inches with double copper, strongly 

'•* I nadt mweal experimento on the dBTecte of cozrents t)f electridtv' umultancoiuly 
Pfiiiiig through aur indifoent statet of raiefaction in the i*ine and dmerent directknis 
both nom the voltaic and common electrical batteriei ; but I could not establish th^fai:.! 
of their magnetic attractioni or repoLdons with xunad to eaidi Q^ct^) ^YlmScl^t^S^^^'*! 
wm tfUBhy^gifce lm | mrf tflity ef bwigiBgllMtt ■pgckBacy ««> 

b2 
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ctiaiiled : a similar wire was placed in sulphuric ether, and we 
Aurge tTEinsmitted through it. It became surrounded by'glo- 
bifles of gas ; but no other change took place ; and in thia 
Mtuotioa it bore the discharge from twelve batteries of the sane 
luid, exhibiting the same phtenoniena. When only about an 
inch of it was heated by this high power in ether, it made the 
f^er boil, and became white hot under ihe globules of vapour, 
W>d then rapidly decomposed the ether, but it did not fuse. 
.When oil or water was substituted for the ether, tlie length of 
Qie wire remaining the same, it was partially covered with small 
globules of gas, but did not become red hut. 

On trying the magnetic powers of this wire in water, they were 
found tu be very great, and the quantity of iron tilings that it 
attracted was such as to form a cylinder round it, of nearly the 
^nth of an inch in diameter. 

To ascertain whether short lengths of fine wire, prevented 
irOiQ fusing by being kept cool, transmitted the whole electricily 
of' powerful voltaic batteries, I made a second independent 
circuit from the ends of the battery with silver wires in water, so 
that the chemical decomposition of the water indicated a resi- 
duum of electricity in the battery. Operating in this way, I 
found that an inch of wire of platinum of i-W' ^^P'- '^^^^ ^Y water, 
left a great residual charge of electricity in a combination of 
twelTe batteries of the same kind as those abovementioned; and 
after making several trials, I found that it was barely adequate 
to discharge six batterirs. 

V. Havmg determined that there was a Uniit to the quantity 
of electricity which wires were capable of transmitting, it became 
^yto institute experiments on the different conducting powers 
df different metallic substances, and on the relation of this power 
to the temperature, mass, surface, or length, of the conducting 
body, and to the conditions of electro-magnetic action. 

Tnese experiments were made as nearly as possible under the 
same circumstances, the same connecting copper wires being 
used in all cases, their diameter being more tnau one-tenth of 
ah inch, and the contact being always preserved perfect ; and 
parts of the same solutions of acid and water were employed in 
,the different batteries, and the same silver wires and broken 
circuit with water were employed in the different trials ; and 
when no globules of gas were observed upon the negative silver 
v.ire of the second circuit, it was concluded that the metallic 
conducting chain, or the piimary circuit, was adequate to the 
discharge of the combination. To describe more minutely all 
Uie precautions observed, would be tedious to those persons 
„who are accustomed to experiments with the voltaic apparatus, 
: and unintelligible to others ; and after all, in researches, of this 
nature, it is impossible to gain more than approximations to true 
results ; for the gas disengaged upon the plates, the different 
distances of the connecting plates, and the slight difference of 




1^.] produced by Ekctricity. . .6 

^ tinie iQ making the connections^ all interfere with thei^ {»enff|iBt 
'ttpiiuracy. ..'^'*^ 

; /; * The most remarkable general result that I obtained ]^))l|^ 
'^lieBearches, and which 1 shall mention first, as it infiaenoeai^ 
iik^ others, was, thi^t the conductit^ power of metallic bodies vafiU 
jimth the temperature, and was tower in some inverse rdno'as'tSit 
tpnperaiure was higher. 

 ; Thus a wire of platinum of -j^, and three inches iii j|j^ii| 
*^^,|cn kept cool by oil, discharged the electricity of twj)T 
pieties, or of 20 double plates ; but when suffered to be fiea^ 
' "by exposure* in the air, it barely discharged one battery."' ,' *." 

Whether the heat was occasioned by the electricity,' 'cbrllaq^ 
^pUed to it from some other source, the effect was tiie^l&^me. 
Thus a wire of platinum, of such length and diameter as. to 'w-> 
charge a combination without bein^ consideralxly heated if^iyit^ 
:tt^e name of a spirit lamp was applied to it so as to make sJjSiit 
^Qf it red hot, lost its power of discharging the whole eleciii^itgr 
of the battery, as was shown by the disengagement of al^ii^io* 
ance of gas in the secondary circuit; which disengagei^ent 
'ceased as soon as the source of heat was withdrawn. ;. ..'.i- 
There are several modes of exhibiting this fact, so ad'tp fjii^ 
duce effects which, till they are witnessed, must almost ^ve^jir 
impossible. Thus, let a fine wire of platinum of four ^r %ye 
finches in length be placed in a voltaic circuit, so that t^e /eiiec- 
tticity passing through it may heat the whole of it to reSrteflB, 
and let the flame of a spirit lamp be applied to any part of i)c, ao 
as to heat that part to whiteness, the rest of tne wire Will 
instantly become cooled below the point of visible ignition... .Fpr 
the converse of the experiment, let a piece of ice or a stream of 
]<ppid air be applied to a part of the wire ; the other partaiw^ 
immediately become much hotter ; and from a red, will rise. ^ a 
'white heat. The quantity of electricity that can pass throiq||^ 
that part of the wire submitted to the changes of temperattiireiB 
so much smaller when it is hot than when it is colli), th^t 
the absolute temperature of the whole wire is diminished by 
heating a part of it, and, vice versa, increased by cooling a part 
of it. '.. .. 

In comparing the conducting powers of different metals^;!! 
found much greater differences than I had expected. Thu^ six 
inches of silver wire of -^-J^ discharged the whole of the electri- 
city of 65 pair of plates of zinc and double copper made actiye 
by a mixture of about one part of nitric acid of commerce, and 
15 parts of water. Six inches of copper wire of the same diame* 
ter discharged the electricity of 56 pairs of the same combina- 
tion, six inches of tin of the same diameter carried off that of 12 
only, the same quantity of wire of platinum that of 11, and of 
iron that of 9. Six inches of wire of lead of -ji^ seemed equal 
in their conducting powers to the same length of copper wire of 
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' -74^. An the wires were kept as cool as possible by immertiiaiL 
iu a basin of water.* 

I made a number of experiments of the same kind, btit the 
results were never precisely alike^ though they sometiifids 
approached very near each other. When the batteries were 
highly charged, so that the intensity of the electricity was higher, 
the differences were less between the best and worst conducton, 

 and they were greater when the charge was extremely feeble. 
Thus, with a fresh charge of about one part of nitric acid, and. 
iline parts of water, wires of -.j^ of silver and platinum fivie 
inches long, discharged respectively the electricity of 30, imd- 
seven double plates. 

Finding that when different portions of the same wire plunged 
in a non-conducting fluid were connected with different parts t>f 
the same battery equally charged, their conducting powevs 
appeared in the inverse ratio of their lengths ; so, when sfac 
iBches of wire of platinum of -j-J^ discharged the electricity Df 

• -10 double plates, 3 inches discharged that of 20, iJ- inch tfaatt>f 
40, and 1 inch that of 60 ; it occurred to me that the conduoting 
powers of the different metals might be more easily compatm 
in this way, as it would be possible to make the contacts in less 
time than when the battenes were changed, and consequently 
with less variation in the charge. 

Operating in this way, I ascertained that in discharging the 
electricity of 60 pairs of plates, 1 inch of platinum was equal to 
about 6 inches oi silver, to 6^ inches of copper, to 4 of gold, to 
S'8 of lead, to about -f^ of palladium, and -j^ of iron^ all the 
metals being in a cooling fluid medium. 

I found, as might have been expected, that the conducting 

Eower of a wire for electricity, in batteries of the size and nin»- 
er of plates just described, was nearly directly as the masr; 
thus, wnen a certain length of wire of platinum discharged one 
battery ,t the same length of wire of six times the weight dis- 
chai^ed six batteries; and the effect was exactly the same, 
provided the wires were kept cool, whether the mass was a 
single wire, or composed of six of the smaller wires in conlaet 
with each other. This result alone showed, that surface had tVO 
relation to conducting power, at least for electricity of this 
kind, and it was more distinctly proved bv a direct experiment ; 
equal lengths and equal weights of wire of platinum, one round, 
and one flattened by being passed transversely through roQel^ 
8o as to have six or seven times the surface, were compared as 
to conducting powers : the flattened wire was the best conduc- 
tor in air from its greater cooling powers, but in water no diffet- 
ence could be perceived between them. 

* Water it se bad a tonductor, that in CKperimcnts oi tfais kind. Ha aflboCs mi^v^e 
acifpacted altogether; and these effects were equal in all the experiments. 
' t A foot of this wire weighed MS grains; sfbot of the other, 6*7 gndtm. 



. iSZS.] proSueed hy Electricity. 7 

' VL I tned to moke si comparison between tJie coodttcUfs 
ptnrers of fluid meoBtraa and cnarcoal and those of tnetaU. Sii 
-mohes of platinucn foil, an inch and one-flfth Iwoad, were placed, 
in a vessel which could be filled with any saline solution ; and 
a similar piece of platinum placed opposite at an inch distance ; 
(he whole was then made part of a voltaic circnit, uhich had 
likewise another termination by silver wires in water; and solu- 
tion of salts added, till gas ceased to be liberated from the negs 
tJTe silver wire. In several trials of this kind, it was fouitd twrt 
the whole of the surface of six inches, even with the stroogeist 
jMlutioas of common salt, was insufficient to carrj* off the elec- 
toicity even of two pair of plates ; and a strong solution of 
potassa carried ofi' the electricity of three pair of plates oaly ; 
whereas an inch of wire of platinum of ^-^ (as has been stated) 
caixied off all the electricity of 60 pair of plates. TTie eaa Ube- 
rated upon the surface of the metals when they are ^aced in 
fimde, renders it impossible to sain accurate results ; but the 
condnctingpower of thebest fluid conductors, it seems probable 
(mm these experiments, must be some hundreds of thousimd 
times less than those of the worst metallic conductors. 

A piece of well-burnt compact box-wood charcoal was placed 
in the circuit, being -^ of an inch wide by -^ thick, and con- 
nected with lai^e surfaces of platinum. It was found that 
1 inch and -^i^ carried ofl' the same quantity of electricity rb 
6 inches of wire of platinum of -r^, 

VII. I made some experiments with the hope of ascertaining 
the exact change of ratio of the conducting powers dependent 
npon the change of tiie intensity and quantity of electricity ; but 
1 did not succeed in gaining any other than the general resBk, 
that ^fl higher the intensity of the electricity, the less difficulty 
-it had in passing through bad conductors; and several remark- 
able phsenomena depend upon this circumstance. 

Thus, in a battery where the quantity of the electricity is very 
gEeRt,andthe intensity very low, such as one composed of plates 
of zinc and copper, so arranged as to act only as single plates of 
&om 20 to 30 feet of surface each, and chained by a weak mix- 
tore of acid and water. Charcoal made to touch only in a fe*w 
points is almost as much an insulating body as water, and cannot 
oe igsited, nor can wires of platinum be heated when their dia- 
met^ is less than —g- of an mch, and their length three or four 
feet ; and a foot of platinum wire of ^l. ia scarcely heated by 
Soeh a battery, whilst the same length of silver wire of the same 
'Auneter is made red hot; and the same lengths of thicker wires 
of jd^atinum or iron are intensely heated. 

The heat produced where electricity of considerable intensity 
is passed through conductors, must always interfere with th(t 
«xact knowledge of the changes of their conducting powers, as 
n proved by the following experiment : A batteiy of 20 pair of 
flates of zinc, and copper plates 10 inches by 6, vfws t«t^ m;^'^ 
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'charged with a nuinre of nitricracM and' water, bo as to exUiit 
a connderalde iDtensi^ of electcical/actiony and the relatm 
>€onductiiig powers of silver and platinnm in air and water aaecr- 
tained by means of it. In air, o inches of wire of platinum -of 
-,\j., discharged only 4 double plates, whilst 6 inches of silver wiie 
of the same diameter discharged the whole combination : the 
platinum was strongly ignited in this experiment, whilst . the 
silver was scarcely warm to the touch. On cooling the platinum 
*wire by placing it in water, it was found to discharge 10 double 
plates. When the intensity of the electricity is very hiffh, how- 
•^veVf even the cooUng powers of fluid medijei are of litUe avail : 
thus I found that fine wire of platinum was fused by the dis^ 
charge of a common electrical battery under water ; so that the 
conducting power must always be diminished by the heat gene- 
rated, in a greater proportion as the intensity of the electricity 
is higher. 

It might, at first view, be supposed, that when a conductor 
placed in the circuit left a residuum of electricity in any battery^ 
: mcrease of the power of the battery, or of its surface, would not 
enable it to carry through any additional quantity. This, how- 
ever, is far from being the case. 

When saline solutions were placed in the circuit of a battery 
of 20 plates, though they discnar^ed a very small quantity only 
of the electricity, when the trougns were only one quarter full, 

J ret their chemical decomposition exhibited the fact of a much 
aiger quantity passing through them, when the cells were filled 
wim fluid. 

And a similar circumstance occun'ed with respect to a wire 
of platinum, of such- a len^h as to leave a considerable residuum 
in a battery when only half its surface was used ; yet when the 
" whole surface was employed, it became much hotter, and never- 
theless left a still more considerable residuum. 

VIII. I found long ago, that in increasing the number of alter- 
nations of similar plates, the quantity of electricity seemed to 
increase as the number, at least as far as it could be judged of 
by the effects of heat upon wires ; but only within certain limits, 
beyond which the number appeared to diminish, rather than 
increase the quantity. Thus tl^e .2000 double plates of the 
London Institution, when arranged as one battery, would not 
ignite so much wire as a single battery of 10 plates with double 
copper. 

It is not easy to explain this result. Does the intensity mark 
the rapidity of the motion of the electricit;y^ ? or merely its dimi- 
nished attraction for the matter on which it acts ? ana does this 
■attraction become less in proportion as the circuit through which 
it passes, or in which it is generated, contains a. greater number 
^ of alternations of bad conductors ? 

Mr. Children, in his account o^ the experiments made with 
his battery of large plates, has ingeniously referred the heat 
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.yvodiiced by the pMiage of iolectrioity UkroadisdttidMAani^ to 
Ab TCBiBtenee it jneetBivkh, and has supposm, What proves to 
h& the fact, that the heat is in some inverse ratio to Ihe conduct^ 
dng power. The greatest heat, however, is ficodaced in air^ 
*irhere there is reason to suppose the least resistance ; and as 
the presence of heat renders bodies worse conductorsi another 
>^ew may be taken; namely, that the excitation. of heat occa- 
siona the imperfection of the conducting power*-. But till the 
■causes of heat and of electricity are known, and .of that pecuUar 
^eonstitution of matter which excites the ODe,i and transmits or 
propagates the other, our reasoning on this: subject must be 
inconclusive. 

I found thnt when equal portions of wires of the same diame- 
ter^ but of different metals, were connected together in the 
circuit of a powerful voltaic battery, acting as two surfaces, the 
metals were heated in the following order : iron most, then pal- 
ladium, then platinum, then tin, then zinc, then gold, then lead^ 
then copper, and silver least of all. And from one experiment^ 
in which similar wires of platinum and silvev joined in the same 
circuit were placed in equal portions of oil, it appeared that the 
generation of heat was nearly inversely as their conducting 

5>ower. Thus the silver raised the temperature- of the oil only 
bur degrees, whilst the platinum raised it 22. The same rela- 
tions to heat seem to exist, whatever is the intensity of the elec- 
tricity ; thus circuits of wires placed under water, and acted on 
by tlie common electrical discharge, were heated in the same 
order as by the voltaic battery, as was shown by their relative 
fusion ; thus, iron fusing before platinum, platinum before gold, 
and so on. 

If a chain be made of wire of platinum and silver, in alternate 
Unks soldered together, the silver wire being, four or five times 
the diameter of die platinum, and placed in a powerful voltaic 
circuit, the silver links are not sensibly heated, whilst all those 
of the platinum become intensely and equally ignited. This is 
an important experiment for investigating the nature of heat. If 
heat be supposed a substance, it cannot be imagined to be 
expelled from the platinum ; because an unUmited quantity may 
be generated from the same platinum, i.e. as long as the electri- 
city is excited, or as often as it is renewed. Or if it be supposed 
..to be identical with, or an element of, electricity, it ought to 
bear some relation to its quantity, and might be expected to be 
the same in every part of the chain, or greatest in those parts 
, nearest the battery. 

; r. IX. The magnetism produced by electricity, though with the 

.jeiame conductors it increases with the heat, j as I mentioned in 

-my last paper ; yet with different conductom I find it follows a 

very difierent law. Thus, when a chain is made of different 

conducting wires, and they are placed in 4he same circuit, they 
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•^ >«xhil»t equal magnetic powers, and take op equal quaotitieg 
iX iron filings. 80 that tbe magnetisin seems directly as the 
quaafity of electricitj' which they transmit. And when in a 
highly powerful voltaic battery, wires of the same diameters and 
lengths, bat of which the best conducting is incapable of wholly 
ftoschargiog the batteir, are made, separately and succeseively, 
to form the circuit, they take up different quantities of iiMi 
tilings, in some direct proportion to their conducting powers. 

Thus, in one experiment, two inches of wire of ^ of an isch 
bemgused, silver took tip 32 grains, copper 34, platinum 11, and 
WohStV- 



On a new Anemometer. By Col. Beaufoy, FRS. 
(To the Editor of the Annals of Philosophy.') 
DEAR SIS, Bmhey Htath,Da. 14, 1S!I. 

In the last number of the Annals, you did me the favour of 
inserting the description and ei^raviog of a new anemometer, 
which. It has been suggested, would be rendered more complete, 
by tile accompanying tables of the impulse of the wind. 
I have, therefore, the pleasure to forward the annexed. 
I remain, dear Sir, truly yours, 

Mark Bealfoy. 



ANEMOMETRICAt. TABLE. 
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Column 1, contains the revolutions of the fusee. Colonui 2, 
the value of each revolution in pounds avoirdopoi^e, and decimal 
parts of a pound. Column 3, thedifferences, one-tenth of which 
is the value of ten divisions, aiui these last numbers being 
divided by 10, give the value of one division. 

Example 1.— Suppose when four pounds are hung to the cord 
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G, and that the action of the wind mored the bands four turns 
and 76 dmsionn. 

4 turns = U-6012 

2-1578x76 = l-()399 

J, Momentum in llw 13-2411 

Mxampfe 2.— Suppose one ovnce suspended to the co?d, and 
tfiat tbe wind moved the hand 60 divisions. 100 — tW = 40 ; 
•0341 X 40 = -0136. 

1 turn = 0-19;2 

Subtract 0-0136 

Momentum 0-1836 Iba. 

Article III. 
Chemical Examination of Spiders' Web. 
(To the Editor of the Aitnah of Philosophy.) 
RESPECTED FRIEND, MandititfT, Eln'cnth Month, SO, 1S91. 

Happenin*; a short time ago to apply the flame of a candle 
to a collection of spider's web, my attention was excited by the 
formation of a large quantity of dense white vapours which 
ascended during the combustion. It struck me that the pheno- 
menon was probably occasioned by a volatile salt. 

The following particulars are all which 1 have yet ascertained : 
1 purpose to resume the inquiry; and if any facts of interest 
should present themselves, I shall again trouble thee with a 
communication on the subject. I find that all webs have not 
precisely the same properties. Those specimens which I pro- 
cured from a moist dark vault, differ from others obtained tfom 
lighter and more airy situations. The former, by the addition of 
cadd water, afford a deep-brown coloured solution ; while the 
latter gave only a tiut of yellow. By an application of the 
necessary tests, I find that tl>e webs which 1 have examined 
contain lime, together with muriatic and sulphuric acids. A part 
of the first of the cold water solutions, just mentioned, waa 
boiled in a flask ; when the water had evaporated, the residuum 
emitted a very oflensive smell, resembling that of animal matter 
when oast upon hot iron. When the heat was continued, ^ere 
arose copions white fumes. The matter remaining, after the last 
operation, was of a brown colour. To this matter, when tbe 
««i6e) had cooled, a quantity of fresh water was added ; the 
■Mbltion was then allowed to boil For a few imtiMX«i%. 'Wv^-wtMc 



hfid. by. this xoeans no coleur iniparte4. ^ it; but, wb^a, tested 
with hydrocblorate of baryta, a precipitate was ipstanUy Qcpfk- 
sioned. Oxalate of ammonia produced a.precipitate ; but nitrate 
of silver, had not the least effect. Some of the first mentioned 
residuum^ after having been well washed, was heated to riedness 
in a silver spoon ; tliere remained a greyish coloured earth, but it 
was not in sufficient quantity to enable me to ascertain its pro- 
perties. It is not improbable, I imagine, that the white fumes 
were occasioned by muriate of ammonia'; and this ccmjecture is 
countenanced by the circumstance, that if water be added to the 
residuum, no precipitate is produced by nitrate of silver. 

An accurate analysis of the spider's-web might lead to some 
results interesting alike to the chemist, and to the student of 
natural history . 

I remain, thine very tnily, O. S. 

P. S. I might also add, that subsequently to writing the pre- 
ceding statement, I made a quantity of the web into a paste with 
warm water ; I then mixed it with a paste formed of warm water 
and hydrate of lime, when I found an immediate evolution of 
ammoniacal gas, confirming my conjecture as to the presence of 
muriate of ammonia. 



Article IV, 

Rules and Examples for the perpetual Renewal of Leases. 

By Mr. James Adams. 

(To the Editor of the Annals of Philosophy,) 

SIR, Stonehouse^ near Pfymottfft^ Oct. 1 1 , 1S2I . 

Having often had occasion to calculate the value of lease- 
hold property held on perpetual renewals, 1 deduced the follow- 
ing particular rules from the more general ones given by the 
venters on Life Annuities, and having found them useful to 
myself, I judge that they may be useful to others who have 
similar calculations to make. Your inseiling them with the 
following examples, &c. in the Annals of Philosophy, will oblige 

Your humble servant, 

James Adams. 

A lord of a manor grants to a tenant a piece of land on condi- 
tion that he builds on a certain part of it a substantial dwelling 
house and appendages, for which the tenant is to have a lease 
on three of tne best lives he can find, and that he and his suc- 
cesBon shall be allowed to fill up the lease continually whenever 
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& life may drop, by paying a proposed/ne and an annual oonven- 
tionary rent, to find the landlord'e interest in the lease. 

ftWe.— Subtract the value of the heat life (taken from the 
most approved tables) from the perpetuity, then it will be 

As the value of the best hfe 

Is to the above difference, 

So is three times the fine for each renewal 

To the present value of all the sums paid for renewing. 

Which, added to the yearly conventionaiy rent multiphed by the 
perpetuity, will give the present value of the landlord's interest 
m tne lease. 

When the interest is either4 or 5 percent, the numbers in the 
following tabk' multiplied by the fine for renewal, and the pro- 
duct added to the yearly conventionary rent multiplied by the 
peipetuity, will give the landlord's interest as above : 

When the Ubln Numberg coneaponding Numbers cormpoDdiag 
are kepL to 4 per cent. lo 5 per cenu 

Carlisle 078936 0-57355 

France 0-94280 0-70073 

Sweden 1-00534 0-74298 

Northampton 1-24640 0-94063 

Demoivre 1-44260 1-10762 

London 1-57317 1-19580 

Example 1, — A lessor grants a lease of a house to a lessee oa 
three of the beat lives that can be found, with a perpetual right 
of renewal, subject to an annual conventionary rent of 30j, an 
faeriot on the death of each life 3/. and the fine for renewal 30/. 
lequtred the present value of the lessor's interest in the house, 
interest being 3| per cent. 

Amvier. — The value of the best life, from observations made 
in France, according to M. de Parceiux, is 20-77, the value of 

the perpetuity ~ = 28-57143, and 28-57143-20-77 = 7-80l43; 

then by the rule we have, 20-77 : 7-80143 :: 3 (3 + 30) : 37- 185, 
tile present value of all the heriots and fines, to which add 
28-67143 X 1-5 = 42-857, and the sum 80-042 = 80/. 0». lOtf. 
IB the present value of the lessor's interest in the house. 

Example 2. — A lease of an estate is granted on three of the 
best lives that can be found with a perpetual right of renewal, 
subject to an annual conventionary rent of 2/. lOs. an heriot, on 
the death of each life 5/. and the fine for renewal 50/. ; required 
the present value of the landlord's interest in the estate, the rate 
of interest 6 per cent. 

Ansmer. — ^I'he value of the best life, from observations made 

at Cariisle, is 14'626, the value of the perpetuity -^ ■=. V&QSl , 
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utd 16*667 — 14-526 = 2-141 ; tbeo by the rule, we h&ve 
■*4-526: 2-141 ::3(5 + 50) ; 24-32, the present value of all the 
heviotK and fines ; the couveiitiouary rent inulti()tied by the per- 
petuity is 2^ X -g = g- = 41-666, &c. 

Therefore, 24-32 + 41-666. Stc. = 65-986 = C5A 19s. 8^. is 
thepreseDt value of the landlord's interest in the estate. 

Example 3. — A lease of an estate is granted on three of the 
best lives that can be found, with a perpetual right of renewal 
»idi the best lives also, subject to a fine of 200/. for each 
renewal ; required the present valae of the landlord's interest in 
the estate, according to observations made at each of the places 
niCQtioned in the foregoing table, interest being either 4 or 5 per 

CMlt. 

Answer. — Ihe numfaeis standing against Carlisle, and under 
4 and 5 per cent, are -78936 and *67355, each of which beiog 
multiphed by the fine for renewal (200/.) will produce 157-872/. 
and 114-71/. respectively, which are the present values of the 
luidlord's interest in the estate, according to the Cailisle tables. 
In like maiuier, the remaining values are found, and the whole 
set down as under. 

A«eonliiig 10 the 4pcrccni. 5 pet cent. 

Carlisle tables 157/. 173. b^d. .... 1 14/. 14s. 2i<}. 

French tables 188 11 2^ .... 140 2 11 

Swedish tables 201 1 4^- .... 148 U 11 

Northampton tables. .. 249 5 7 188 2 6^ 

Demoivre's hypothesis, 288 10 4|. 221 10 5f 

London tables 314 12 8 239 3 2^ 

Although the last two mentioned tables are not much used at 
present, yet seeing the different results produced by the preced- 
ing four, it would, in my opinion, be proper to adviee such per- 
sons who may have occasion to make oargains wherein the 
probabihties oflives are concerned, toetipulate that a particular 
table should be the ground work of their agreement; then, what- 
ever might be the consequence, it must be abided by. 

Would not a standard set of tables of mortaUty be as desir^la 
Kad benebcial in this countiy, as standard tables of weights and 
measures ? 

An approximate value of an annuity on a single life may be 
foHiid as follows within particular limits : 

Take half the complement of the age to 86, and find the pre* 
sent value of 1 /. per annum, which conesponda to the naif 
coraplement, and you will Lave the value of the given life for an 
annuity of 1/. nearly, the rate of interest being 4 per cent. If 
the rate of interest be 5 per cent, take half the complement of 
the f^vBR age to 86, ana proceed as above, according to the 
C3u}/g}e tables. 
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If the taUes of M. de Parceiux be t»ed as given in Mr. 
Baily'fl Annoities, take half the complement to 85 for 4 per cent* 
and to 84 for 5 per cent. -Irhe following table will show how 
near the true and approximate values agree : 
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It will be observed that the half complemeute (orm arittoue*^ 
tical projgressioDB whose oooimon difference is half of luuiy* 
Tixe student must be careful not to mistake die ha^ amqtlemmt 
for the expectaiion of the corresponding lives . 
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Article V, 

Tables of Temperature, and a Mathematical Development of the 
Causes and Laws of the Pluenomena which have been adduced 
in Support of the Hypotheses of " Caloric Capacity, Latent 
Heat," Sfc. By John Herapath, Eaq. 

{Concluded from rnL ii. p. 4G3.> 

Theory of Evaporation. 
Prop. XXIII. Prob. VIII. 

The weights of two quantities of water and steam in contact 
being given, and their common temperature, it is required to 
determine the temperature and quantities of water and steam 
which will result from the mixture with them, in a given space, of 
a given weight of any other body whose baromerin and temper- 
ature are known ; no chemical action being supposed to take 
place. 

In the solution of this problem, we suppose no foreign 
cause to influence the results either by " radiation " or other- 
wise. 

Case 1. — Let us conceive the matter of the vessel to have no 
effect. Put W, wi, and (, for the primitive weights of water and 
vapour and their common temperature ; and let Q, q, I, and Q', 
denote the weight, baromerin, temperature, and volume or mag- 
nitude of the other body. Let also W denote the weight of 
water after the mixture, and t its temperature. Then By the 
principles we have already demonstrated 

t(Q?+ llW + llM-SW) = QjC + (6 W+U «,)(.... A 

Again : suppose « be the volume of unity weight of water at 
the temperature T, and that it becomes u + ij- (^t — T) at any 
other temperature t ; then we haveJW v + W'4- (t — T) for the 
volume occupied by the water in the mixture. In the same 
manner, if r v represent the volume of unity weight of vapour 

at the temperature T and elasticity E, we shall have ^ — 

r V (W + w) — W) for the volume of vapour in the mixture by 
Prop. 15 of the present paper, and the Theorem in the Annals 
(or July, 1816, Whence putting S for the given space in which 
the mixture Is made, we have, by thequestion, supposing Q' at 
the temperature t becomes Q' + x (t— (') % (t — (')-l-Q' + 

W'{t; + J-Cr-T)} + ^^r,;(W -h «> - W) = S B. 

EHimna^g Stom A and B the quantity W, we shall have an 
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JBqustioo inrolving only r and known qunotities. The v»l«e ©f 
▼ being determined from tliis equation will afterwards enable hb 
*o determine that of W, and consequently the weight of the 
vapour. 

Case '2. — Wlien the matter and temperature of the vessel are 
to be taken into account, vfe must substitute lor them in tke 
equation A in the same manner as we have ibr the matter Mid 
temperature of the body Q, And lit tJie equation B, we must 
make an allo^vance in the capacity S tor the e#ect of contraction 
■or ejcpamion on the capacity in chan<fiii^ from the temperatuie 
«f the vessel to the temperature t. By this means we get two 
%iew equations A, and B, from which i^iminuting W, as before, 
ve obtain the value of r, and theuce the other requisites of the 
ffoblem. 

• Cor. — By the name process we can find the effect of the naib- 
-tore of a quantity of water and vapour at one temperature witli 
aaotfa^ given quantity of water and vapour at another tempeia- 
iture, the capacity, temperature, and matter of the vessel being 
■given. From this we may find how much water at a given tem- 
■^rature it would take, when iutromitted into a vessel filled with 
water and vapour of a given temperature, to reduce the tempeiw 
«ture or tension of the mass from one given quantity to anotheiv 
«B<welI as many other things of a similar kind. The«e are, hon^ 
-ever, problems which, though very interesting, we cannot, in thp 
ftresent state of science, exhibit in finite equations ; and for tluB 
'TensoQ 1 think it unnecessary here to pursue the inquiry. 

Scholium. 
llie theorems contained in this part of the present paper, 
contain all that is necessarj' to be known relative to the fiwee, 
Condensation, and laws of aqueous vapour in the theory of the 
Bteam engine. A moderate sliare of ingenuity will enable engi- 
neers to apply the principles i have developed to the resolution 
v( almost, or, perhaps, every problem that can arise or be pro- 
posed relative to the power and operations of that useful' instn*" 
ment. I had at one time thoughts myself of entering pretty H^y 
■into the resolution of the more practical cases ; but perceivi^ 
this was a matter of no unuaual diEBculty, when the physical part, 
was clearly expounded, I have thought it better to employ tfc« 
^(e^le time I have had to devote to these things to a more tumi- 
lioas development of my physical principles, and of the evidence 
i have had at hand to support them, than to cramp one part of 
ihe subject without advantage to the other. 

Sometime ago I had promised myself to close tlie present 

Rper with the last volume of the A imah : and, tor this purpose, 
A availed myself of the kind indulgence of the proprietors and 
wlitor to occupy in the two or three last numbers larger portion* 
©f (feat work than are usually allowed lo &\v\«\e miivVA'a'iJSa. 
New Series, voh. Ml. c 
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However, as I approached the ead of the part which has just 
been published, hnding it utterly impracticable to close the 
paper within the prescribed limits, 1 wag in part [vevailed on by 
the Rev. Mr. Trimmer to undertake to try the success of my 
inquiries on the laws of Chemical CombinatioD, Decomposition, 
Sic. In this proposed inquiry, my attention was intended to be 
particularly directed to the investigation of the merits of the 
atomic theory, which has been of late years so ably advocated 
by those distinguished philogophere, Richter, Oalton, Gay- 
Lussac, Thomson, &c. Unhappily other circumstances have so 
intervened to delay my taking up the inquiry that I find it 
impnanlhlp to prepare for the present number m the manner ) 
could wish ; and, therefore, I have thought it preferable to make 
the development of my views the subject of a i'uture communica- 
-tion. However, it may not be uninteresting to philosophers to 
know, that though 1 have had but the opportunity of a few scat- 
-tered hours to consider the subjects, my principles hare enabled 
jae to succeed in the demonstrations ot the lending laws and 
«biEnomena of Chemical Union. For instance, I have reason to 
Relieve 1 have perfectly succeeded in demonstrating Dr. Richter'B 
-phEenomena ol saturation, which are the foundation of Dr. Wiri- 
hLSton's sliding rule of chemical equivalents ; Br. Henry's laws 
-of the absorption of gases ; Mr. Dalton's theory of definite pro- 
portions ; and a variety of other things which flow from tlieni. 
iut of all the phenomena I have hitherto demonstrated in this 

?art of my inquiries, none have pleased me so well as the proof 
have been able to give of M. Gay-Lussac's observation of the 
laws of volume in the chemical nnion or disunion of gaseoui 
]K>dies. This proof, besides confirming the general views of Gay- 
Ltissac, illustrates my theory of gravitation by a train of facta 
not less beautiful than unexpected ; nor when contemplated as 
tJie simple consequences of a simpler cause, less splendid than 
simple, nor less simple than consistent and evident. Indepeor 
dently of corroborating the consequences deduced from obaerva- 
tion, the full development appears likely to lead us to an unintei^ 
mpted unclouded view of changes and pha^nomena more refined 
than have yet been conceived ; but yet marked with that RiiOr- 
plicity which so strongly characterizes the ever conformaUe 
(^>erations of nature. 

One singular thing flows from my investigations on this sub- 
ject perfectly consistent with what I had anticipated in other 
phenomena, and have mentioned in page 257, ana other place;, 
in the last volume of the Annals : namely, that ahno^it all che- 
mical combinations are preceded by a disunion of the particles 
of the component bodies. ?«^ot only does it appear that the par- 
.ticles of the heavier gases, as oxygen and chlorine, which have 
commonly been conceived to be simple bodies, are decomposable^ 
but also that the particles of hydrogen are likewise decompos- 
jfale; and that in the formation of water tb^ are actually 
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'^Irisected. In the corabination of hydro^n with cUoriiie to fonn 
> muriatic acid gas, the particles of hydrogen are still Airdier 
j^divided ; and i have reason td believe there are other cases in 
\ which ^e division is carried to a much greater length. I have 
often sought for some satisfactory reason that philosophers 
. si^ht have for ranking hydrogen amon^ the elements, but have 
not yet met with any. Sir H. Davy thinks the great levity of 
obydrogen is an argument in favour of its elementary nature, 
lisvity may certainly induce us to think that the body in which 
it most predominates approximates the nearest to an elementary 
. substance ; but in such a case as this, it can, it appears to me, by no 
means be considered a proof, or even a probable argument, ofhy- 
dn^n being an element. For instance, ifhydrogen be esteemed an 
-element because it is about 14f. lighter than common air, among 
what bodies must we rank light whose levity to that of hydrogen 
has, in the strictest sense of the word, no appreciable ratio ? 
Yet this very body, light, we have good reasons for believing, 
consists of molecules of at least seven different sizes ; and it is 
not absolutely certain that even these molecules are indivisible 
atoms. Even the implied size of the particles of hydrogen has, 
I think, from its levity, been considerably overrated. Accord- 
ing to the theory I have demonstrated, it appears that the 
diameter of a particle of hydrogen is more than two-thirds that 
of a particle ot nitrogen. Surely then there can be no argument 
, gained in favour of me simplicity of that body from the smallness 
. of its particles, especially as nitrogen is considered to be a 
compound. 

There IS no direct method of ascertaining from the old. theory 
the relative sizes of the different gaseous particles ; but from the 
results of some experiments it seems possible to arrive at some- 
thing like a ratio. Thus in the formation of muriatic acid gas 
from the exposure of equal parts by volume of chlorine and 
hydrogen to common day lights we have evidence enough, if the 
old theory of gaseous repulsion be true, to demonstrate that 
equal volumes of hydrogen and chlorine contain equal numbers 
of particles; and, consequently, that the diameters of the hydro- 

Sen and chlorine particles are respectively as 1 and 3*3. These 
imensions, therefore, could be esteemed very little more an 
argument in favour of the elementary nature of hydrogen than 
those drawn from my theory. In fact I can discover no one 
phssnomenon whatever which sanctions the probability of hydro- 
gen being a simple body. Its combustibility is by no means an 
 argument in favour of such an idea; and the size ofits particles, 
any how (Computed, is rather an argument of the contrary. The 
superior disposition it exhibits to combine vnth other bodies, 
which Sir H. conceives is partly demonstrative of its elementary 
nature, I think I shall be able to prove is due to a very differenit 
cause.* 
Another important consequence seem^ U> fto^ ^nrai is^ \si93^ 

c2 



ncB into the atomic tbeory ; namely, that hydrogen, e xy g m , 
aqneouB vapour, and in fact all pure gases, are very neariy, if 
not accarately, homogeneous. Hence uie theorem which I hate 

fiven, p. 454 ot' ihe last volmmey for finding the barom^m of 
omogpnei^us airs, is, as I suspected, reiy nearly, or, peiham, 
perfectly correct in all pare gases and vapours^ whether Aey ne 
simple or compound, 
^uiis theorem for practice will be more convenient in tKs 

form -7x 'v^ G ; i^ which G represents the specific gravity of the 

gas, that of hydrogen being unity, and the baromerin of Water 
Mso unity. 

In an early part of the present paper, I had hinted my inten- 
tion to undertake the refutations of the modem doctrines of 
" capacity and lateilt heat." This I have still in contempla- 
tion to do ; but as the present communication has already been 
extended to a very unusual length, it has appeared advisable to 
defer the execution of this intention to a future periodj and to 
close the present paper with a brief recapitulation of the things I 
have in the course orthe two papers developed and demonstrated, 
with the authority oftfaepbeenomena onne^ced. By this reca|iitii- 
lation, I shall give a kind of index to the papers, and at the same 
time afford philosophers an opportunity of seeing by a glance of 
the eye the great variety ot phofnomena I have succeeded In 
•developing ; by which means they will be the better able to 
judge of the mettts of tb^ tfieory 1 have embraced. I shi^ say 
nothing of the theory of collision, because it relates toperfectfjr 
hard 1:mlies, and does Hdt, tfierefore, properly speaking, come 
under the class ^ of^nary ^itenomena. 
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Phjenohena 

lUvel^ed. Cot{firn^d hy  . < 

LP. SiS. — The elasticity «f a giren This is generally admitted, JbBt,iI;.4o 

Bordon of gas is the same whatever be the not know that it has ever been made 4e 

' i^gatt of the resml in which it is contained, subject of direct experiment. 
fMnldod'the oqMieky and temparatoxe be 
^.same. 

S. P. 344. — Other things bemg alike, By Boyle in air. and in «Uiffr 

tiie dastidtyof any gas is directly as the others. 
.Mmprcsiion, or reaprocally as the space. 

3. P. S45.^The elasticity is as the ' The kw of Boyle iuited.«» 
sqiiare of the temperature directly and sim- ments of Be Lac and mysclfb 
fie of the space inversely. ,   ] . v 

4. P. 346. — Elasticities being equal. Be Lac and myid^ . -< 

Ikeipaecs aiK as the squaMS of the temper- 

Atmea. ...-.; ■.. . • 

5. Ibid.— Equal changes of tempera- Balton and Gay-Lussac. , 
'Hate equaHy iJbtit e^ tt J <«blitmei of all "^ 



ANXALft» you k (JVm tel«i.) 



at- 



Developed. 

6. P. 346.— If Ae ehiitidtiei cff any 
two gMet have an invariable nttki, and 
dieir temperatures an invariable ratio, 
tiicir vQlomes will have an invariable 
nuio. 

7. Ibid — The temperature of water 
iSiWiiy &t to <iirt of wter boiling' <■ y" 8 

fl. F* 347. — ^Tlie aamfc retolta are ob- 
tnnod bf meoiaring the temperatarea by 
tlltf ehtrtritifai nnder an invariable vo- 
httff, aktt^ A« ^roHames imder an fiiva- 
riabis eoQBpMMMi* 

9. P. 349 and S50.>-Prop. 10, and its 



IQ. P. M.-'-Sodden eoiideniatio& in 
ggwt tpiodoccb httit, ftiddta mtthsAm 
cdUTt ndki! crndfensatton m nkefiietion Be 
d fw lj made, no peitepdble change tales 



il. P. 40&— Cbaes triuitiiiit heat xa- 
pHi^, %ttt t t ff cuf ni riuit Hues* 

tY. Ibid.-— Tbel^ter die gM« die 
noore ni|)idly it abstracts tesUDpeAttiixe 
nadir certain cucumstancss. 

Is. P. 409*. — ttebaiomeiinofliydR)gen 
is fimr tidMigrertar than that of oitfgen. 

14. Ibid.— Two particles of oxygen go 
to eoe of hjdionn to form water. 

rflL Ibii---G<BneiattfaeQManof tcdiper. 
aliuo. 

16. lUd.— Absohite odd 448o Fahr. 
bdMiS^oPahr. 

IT. P. 466.— -Megedmierin of mercury 
to ivater at^ 1 to t ; masses of particles as 
97lbl. 

18. Ibid.— Phenomena of «« cupadty 
for caloric ** due to megethmerin. 

19. P. 407.— PhKnomena of ^^ latent 
heat" due to aggregation and decomposi- 
tion of particles. 



90. P. 406.— Lotp of amaetion in very 
smaU bodies at sensible distances invcrsdy 
as llie iqiuae of the cedlxal Jrtttwr, 
directly as the mass of the flttracfed body, 
aad tM te m pe ratu re being the same, as 
the mass of me central body. 

81. Ibid.— Particle attracted by a sphere 
at a dirtaaoe as BMis of particle and mass 
of raiicre OntiStf {tetapeWM betiv inva-' 
riabie) and square of central &tance 

M I w 4r — f j rt r of i ^ l iacHott o» a per* 
foglT/ natirBin][ifciYii1iTi fJITrtilk jioan 



C (Harmed }^ 

No one directly, but the.exp^rmiaiti of 
*j^ Mn oaSmyMlr in doiua^pUUHft 



Be Luc and myself. 



Maiioete, I>t4oiy aad Fet^ 



I. :• 




Hiive not been nmved 
one, but may be inlteed fioAi 
law of temperature oonlbaied hf 
limsnts of jDie Luc and mjtfdC 

Hollfet aad Dalton. 



LetHe, Davy, Dulong and P^r. 



'CrawfonTft rado of cmpaeitfek ncafljr 
oooflnn ft. — (See voL iu p. 91 1.) 
Ditto, ditto. 

De Loc*b aad my eigpeiteientg.  {Wa 
p. 405, aad voL H. p. lOa) 
Ditto, ditto. 

Calculadons and comparisons with ex- 
periments' of Henry (Dalton), p. 406 ; 
also vol. ii. p. 908. 

Ditto ; also vol. iL p. 909, 903, 446, 
448, 453, 454, and 460. 

Expounded briefly, p. 407, fully ia 
theory, vol. ii. p. 956, and verified in 
thewy, p» 443* &c. by calculations ftom ex- 
periments of Black, Watt, Rumford, Kir. 
waa* Irvine, Lavoisier and La p lac t» 
Thomson, Ure, Crawford, Soudiem, dec 

Newtoa. 



xQciMsii* 



Camot W MDltncil tat ftj[ iuiajtSoab 
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Phjekomeka 



DevelopeiU 

S3. P. 409.— Two homogeneoiis spheres 
of the same temperature, attract one ano- 
ther as their quantities of matter directly 
and square of .the distance of their centres 
invendy* 

84. P.410.— Present theory of gravita- 
tion would not produce the least sensible 
tffxt on the system in a peiiod many mil- 
lion times ?8S779e067872610 years. 

25, Ilnd. — Activity of present theory of 
attraction so great, that it would act equally 
inteiise on bodies moving either with or 
against it, with a velocity at least many 
mjHioo minion times &ster than light. 

281 Ibid. — Resistance of the gravific 
fluicf can produce no sensible effect on the 
system in a period of many million years. 

87. P. 411. — Attraction is greater the 
greater the temperature of the attracting 
body. 



88. P. 418.— EUiptidtyoftheearthby 
old theory of uniform attraction should be 
too little by the pendulum, and too great 
by Newton's calculation. 

89. P. 414. — ^Attraction between par- 
ticles when they nearly touch increases 
much faster than the squares of the dis- 
tances diminish. 

30. Ibid. — Affinity and phaenomena of 
chemical action arise from figures of the 
cmnponait particles. 



Confirmed hy 



Newton. 



Newton and Laplace that the 
has apparently the utmost stability^ and 
without foreign interference will continiie 
the same for many thousand years. 

Laplace has proved that the activi^ of ' 
gravitation must be at least lix mwiaiL 
tunes greater than that of li^^t. 



Newton and Laplace show, thai if there 
be any resistance, it is too small to beoGoae 
sensible in several thousand yeaxs. 

JSuler, in the Refraction of li^^t; 
Laplace*s Computation of the Ann. Dqua- 
of the Moon ; * Diminution of PlaneCair 
Attraction in receding from the Sun ; aqa '! 
in thesmaU Action of Comets. 

By pendulum ^ ; by most of the ad^ 
measurements Ji^ ; and by Newton's bill 
culationj^ 

Many chemical phaenomena; also bV'*' 
Newton, Desaguliers, Laplace, ijz. . 

ft 

Idea always entertained by our best {A^ 
losophers, but hitherto bias not ' been 
proved. M^ late inquiries into the laws ' 
of combination between gases with gasek 
and gases with fluids, &c. will, I thin^ 
demonstrate it A tolerably fair proof 
may be drawn from my theory of evapoz** ; 
don, vol. ii. p. 363, &c. 
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Developed. 

31. P. 99 and 100.— Results of two of 
Dt Luc's, and one of my own . experi- 
ments. Mean difference of the three 
from my theory j..ih. of a dq;ree Fahr. 
Mean ditto from dd theory, 5*i9 Fahr. 
Ratio of these differences as 1 to 168. 

38. Pi 98 to 103, and 801 to 811 



Confirmed hy 

Also by other experiments made by 
myself on mercury. 



.- >• 



The experiments of Deltbo tJidvhpdt 



* There has been lately a prize obtained by two French mathcmatkiaas for . 

lunar tables completely theoretical ; I do not know what tliej. make the Amu fiqi 

^FiPi»tf«eeD aiTf acoMfiit of their computations. 
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PBJEiroiucyA 

HatfMWmlical tfacory of phfenomoui oon- 
aeded with *^ eaigtualtf fat caloric,** in 
Aop. 1, 2, 3, 4, 5, and 6, and their 
eorauaries. 

3S. P. 909.— UsuaHy bodies thafr ex- 
pand br heat haTe greatest baromerin or 
"omaoty." 

S4. P. 210. — ^Baioinerih or cajmcitj of 
gases and airs usuaUy greater than that of 
acdids or fluids ; a genml but not univer- 
aalrule. 

35. P. 258. — During the liquefaction 
of such soHdsiM Ice the temperature is sta- 
tionary. 

36. Ibid. — If a given weight of a fluid 
at a given temperature will just liquefy a 
given weight of a solid in one mass, it will 
just and no more than do it if the soUd be 
in any number of pieces, or pulverized. 

37. P. S50.~The temperature of ebul- 
litioa in fluids is constant. 

38. Ibid. — The liqaeikction of sofids 
and the vaporization A fluids are usually 
attended with an apparent diminution of 
temperature ; and vice ver$& the solidifica- 
tion of fluids «Ml the condensatlmi of 
v^pj i m with an apparent increase of tern- 
perature 

39. P. 860.>-During the time of actual 
aoKdification, the temperature is constant. 

40. Ibid.— Water may be cooled down 
below its freezing point without solidify- 
ing. If shaken, it solidifies in part, and 
te mp er at ure ascends to 38^ Fahr. 

41 . P. 261'.— Water cooled below 32o 
Fahr. may bo Btinred without f^eezii^. 

- 4$. Ibid.— Wa;ter With opaque bodies 
floatiiii^in it frtfens, if oooIm only a ibr 
degrees below 32^ Fahr. 

43. Ibid. — Water gently cooled below 
32^ Fahr. will not freeze, suddenly cooled 
win. 

.44. Ibid. — Piece of iee thrown' into 
water cooled bdow 32^ Fahr. causes it to 



Conjhrtnid hg 



Quotation finom Davy*s ICI<>mj»|| g «£* 
Chemical Philosophy. ^ 

Crawford and others. 



Do not know who first observed it, but ' 
I tUnk it was Fahrenheit. 

I am not acquainted with the original 
discoverer of this ftct. I thmTr it wm 
Black. 



w«a 



Hooke. 
Bhick. 



Black, I b^eve. 

Mairan,Fahrenheit, Cbiy-Lussac, V^'^ ^ 
Blagden, and Thomson. By the mS^ 
mentsc^thehnt, the theory ia oniSmed 
numerically, vd. ii. p. 449. 

Blagden. 

Blagden. 



Blagden. 



Bhigden. N.B. Neither when writing 
this part nor since have I had an oppota*- 
nity of examining the drcomstanoei of 
this phjenomenon attentively. 



When writing this part, a very impottant phenomenon, the expanskm of water at it 
cools bdow 40° Fahr. escaped my notice. M. Biot, however, in the Traits de Fliy«- 
aique, tom. i. p. 254, has so nearly approached to my ideas on therabjeet, that wwe 1 1^ 
dcacriba it I should do very little mure than transcribe jdie explanation he has ghren. 



;» 



49. P. 262.— 'Rise of. tenmKatme, cfn 
condensatiim of airs and solidification of 
ihiids ; and diminution of temperature in 
liqacfitttion of solids and vaporization of 
€iuda^ §n\generaDy but VK^ntte$iUfiiy 
tmt. 



• »■> 



Phanntnfaia apoundfid hi the ftOowim^ 
pagc^ 



9* 






46. P. afl2.---in]iidit7 venilti either from 
vphericity of particles, or the extent of their 
MerratioiiB overooming the influence cX 
iStmr irregularis of figure. Of course, 
adidity zcnOti from irregularity of figiiie 
and manneas of extent of oatpnaailar 
'ribntions. 

47. Ibid. — Carbonic oside sad •xjg'B 
unite and form a eas (carbonic add) with 
a baiomerin less wan that of rither of the 
component gases, and with a greater spe- 
cific grarity. 

48. P. X64.— Solids may, under pecs- 
liar circumstances, be conyerted into airs 
iitth.ai»incicaae of tempenture. 

4f . P. 865. — An changes which pro- 
dkue a greater number of particles out of 
dM same quantity of matter occasion a 
diminution of temperature; all changes 
vhidi diminish the number of pactides 
increase the temperature. 

50. Ibid.— Chemical rule '« that all 
diemical changes produce an alteration of 
temperature,*' is pretty general, but not 
universal; and not a law of nature. 

51. P. 267. — Airs have generally their 

rddes less than those of fluids. Hence 
a given weight, there is generally a 
greater number of partidaain aa air oian 
in a solid or fluid. 

59. P. 967, S68.— CoDdanuitian of ya- 
pours b owinp to the insgolarity of tha 
j%nres of thcur particksj and, thesefiNPS,. 
occasioned by a diminnrtan of tsospara'- 
ture. 

53. P. 969.— Difference between va- 
pours and gases, is merely in Uia figSRS 
of their particles. 

54-. Ibid. — Vapours unconnected with 
their fluids, and at all higher temparataies 
than that of their condensation, are perfect 
gases, and foUow the same laws. 

5fiii Ibid. — Mixtozaof di&rent vapeaas, 
«r af laaoim and gasaa, if no chemical' 
maioo tina wT^f^ ., nas tha sama laar m- 
nuxture of gases* 

56. P. 970.— Calculations of speciflc 
gnvity of steam at difierent temperatures. 

aria »•_• a w%^^ • i "" 

51* Bad. IHassuis aida 



thii 



ilnni~- 



58. P. 93f.'i4iXipa. 

inooodenrible mixed together may easily 



 ilK P. sTV.'^xenipctBlnFS ofaaidntion 
of an fluids is incresMd with an increaaa, 
and diminished with adiminutum of pres- 



Coi^kmMiJ^ 



Baaid and Oa lAHiBhe. 



Erploiimaf gaiyowdaB,4au 



of pannd 



«c 



»* 



show diat the banniarins af 
exoecd those of fluids and solids. 



Wan known phanoraenoB tet 
of iMipaiaiiiBa prodacaa 



Theb«t 

of tha 

wilii 




OiiiiiAa 
in my 
capaBmaataaf 




i 
1 



Daliaa aad Qay^Iiussaa; 



Bxpariments of Soudiem and Shaxpe. 






lijfttiogcn*- 



.1 



!.. ■'.' 



.. I -4 
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im^ Cmm^ C ^J hi fr Gtymiif, i i nmimat , ». 



60. P. 272i — The Fahrenheit tempera, 
lure of ebullitioii increasci and decreaMt 
more nmidly than the compression. 

61. P. 973.— The temp, of the lique- 
fiKtion of solids is not influenced by exter- 
nal pressure. 

69. Ibid. — ^Ebullition arises fiom vio- 
lent deoompositionB in the interior, not at 
die surface of the fluid. 

69. P. 363.— Eyaporation is a decom- 
"pttUi&Kk 9i tfis npczfiaal piriirifli aiWiig 
nm ilie antad esDinoM of tlM partidn, 
0r the temperature of the body. 

44. F. 965k-»In equal oruneqval, but 
great dqpths, the e^nqpanukn is at die 
ame temjieniluBe prapoitiiMaal id tlM 



Is a wdl-known fiict, baft I da not 
the d isui i eiw, or who Yamwatdt 
enMBnuBta on it. 

HanikoB* 



It is generally, I think, admitted, 
efajniaM takea place itt ibe ffufkee. 



Bahon, Leslie, &c 




65. Ibid.— Two portioni «f the s|aie 
ftoSS. cooled from any common to any other 
common temperature by evaporation alone, 
lose quantities proportional to Ae original 
fnantitwa of the. fluids; eonvenely two 
pivliBM «f Ae same flvitf loilBff by evapo- 
ntion quantities proportionaf to tnsir 
'«■ghii^ wooU be equally rsduoedhi tem- 

 pnatmei, v nui -fempentnxca wcipe at 
int equal. 

66. P. 366. — The incremental eonden- 
aatioo of any T»our at the same tempera- 
ture in vacuo is, ccsterU jpatibu*, as its 
■plasticity. 

67. P. 360.*-The mcgethmeiin bdi^ 
Ae same, the increment cl condensation is 
JM the cube of the temperature. 

68. P. 370.— The mcranentit oonden- 
aation is as the dastidty and temperature 

lb. Jbid.'"^The nKfemsntift eondeDsa- 
tin hkiht same vnour h ar Ae specific 
gimvity and cube of the tempentaie eon- 
^dy. 

70. IMd.— Other things being alike, 
Ae mixture ofany q«Dl&y of gat'with 
-vapour in a given space produces no elftct 
«n the celenty of condensation, however 
iiHwih it may augment me slasllcHy. 
, 7 1 . P. m<i<«Hilkffh»beaii6faaMtftiid, 
and Ae temperature the same, the tension 
flB we vapour w3f be ine same VHtevtr 
ap a c e it occupies. 

' t9. IMd*.- "Piessuife bh ba eflect in 
jMigmefiting or diminidfty iHkb '^dMnte 
•vapoeation of any fluids the tomfenton 

73; P. 373;— CifaiMhMrg<j — ? j^ 
ppBcedinif ibebfy agtev ivftft ibi expfln* 
■Mots at a nwan to withia about flmn 
IpKtf in a tbiMMQd'os vgndBs* 
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Tho pRxtf of ihMO 
perfect agnamsnft of A 
the espasmsBti w 
Deline,*c 




0dtHi* 



Th*ttadiofihii 

pMe«f Ae gaMral tindty. 
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ifr. JStraytt^ on Tnu- rtmfenlUH, Ifc. fiM. 



P»ge. 
UiU A^a^SHi^f 9.^1^ fir ^BAimi-vrm^ 
Tbttta,firibinniai,r'odtlii>waibattlL 
STB, liaa llS,JbrDti, gqiu. reaiAaa. X^fMk 

lis* 1 1, ftotD bottom, /or lecmve, read eoaain. 
TJ9, Hot lS,;3?r revoiveil, rsad turned. 
W8, Or. tD Bc£ 1,jbr primuy puddes, rM<l piliiuajr patM. 
9(n, line 10, fiDiii tt)p,^ur BMHiiuiieaaiai, reaioum m^Ba , 
SST, line 1 1, Id Danooa. of Prop. 3,Jbr ia-b). A, read (a-jj.<*i. 
Ifaw hS,>rb(ri;> Thix, rfod Imljr, Ab. 
jBDa.^09, litul-S.fnniibDUiHn, /i>rnieme'^ui,''(mIlD8maqne> ^ 

Enc I6,J^ dn foii, r<a4 l*Ari& 
Julf./— &S, Mluiiiii B, ifefc ditto >t Fui*. 
. ^rPekin, read Vaiit 

■theblanli, lapplg^oa mt KUa, 
Ab^ — 89, column i, for mells, rcmi melt. 

opposite l!60 Due temp, n 
01, column S, deb oil of turpentine boils. 
M^ Km IT, flnin tap,yiir Mr. rrArJ Dr. 
101, line 8,_;Ijr or thought, rcadst had thought. 
8^— SOS, linn] 1 and 1 2, detc the comuies after given nd iBMd. 

i08| Una fi|. fli^ bottom, for pmenta, rtail present. 
Oefc— 265, line from top, for showt fat, reti tbn flat, 

*w-— »*T S»ii,firSjlat, ti-xd Br ti™. 

MS, hff WMri «( ItamaM. of n«p Tn. Jtr ■!«, fwnl NCM. 

»W,Ib««0,/if-i(Ir -<E), re«i7~;(TT-T'E>. 

SS3, line S. Aon tqt, >r «Drid, rraJ vind. 
nK— OVfine T,Jkr 16. read U, 

s-ouiisg a'ounm 

In Xx. 8,>r r«n« IMtStttl 

T'MJBMl — 

Bne 1 of Es. 3, Jlir a*, read At. 
438, fine 80, ftom top,/urn-9Sl", read a93-#>. 
4M, Une9,irambottinn,/orhowihdiGcBtioD,TfiiiJnOtDi 
4IBtin NB. j%r 888° See, read S86o, IM. 
4Htlin«S, Cue l,j9ir Suppose P„ find iappMBf. 
4M, One II, from bottom, jfl>r rid* r raa()iM*F 
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Article VI. 

V 

Reply to X. By John Herapatli, Esq. 
(To the Editor of the Amiak of Philosophy.) 

BSAB SIR, Cra^/brd^ Dee. U, 1991. 

X. informs us that he wishes the objections he has advanced 

r'nst my theory^ or rather the difficulties he has met with in 
perusal of it» ^' to be received without offence.'* I assu^ 
tarn that any observations on my works published in the same 
■fiiendly spirit in which his appear to be, whether I reply to them 
or not, I shall dlways respect; and however much they may- 
differ from my ideas, ishall uniformly regard them as the candid 
effusifns of a liberal mind. It is, therefore, my request, that X. 
leceive this reply to his '' Remarks '* with the same feeling of 
friendly good will with which I can assure him it is dictated; 
and shomd my observations in any place appear harsh, which I 
trust they will not, I hope this preface will be admitted a suffix- 
cient apology for what is not the effect of intention. 

X. acknowledges in his second paper, in the Annals for Nov. 
that he has " found " in his first, *^ some observations " (misre- 
presentations) ^' which he would wish to retract ; " but adds^ 
that they are ^' only one or two of little or no importance.^' In 
this, I must beg to differ from him both as to number and im- 
portance. However, as he has made so candid an acknowledg- 
ment, I will not press the matter. 

In his first paper, p. 224, Annals for Sept. he suspects me of 
having argued fiusely from my principles; and in his second, 
'Oepeats the charge. He says : *^ We may certainly grant that 
A^ elasticity vanes as the action of the particles against a given 
portion of the surface containing the gas, but it may f amy be 
questionedy whether this action can be measured by the momen- 
tum X the number of returns.^' Does X. perceive that this is 
not demonstrating, but merely surmising, that I am wrong ? The 
only reply I should, perhaps, make to such an observation is, 
^ Lay aside surmise ; endeavour to show I am wrong ; and I will 
try to prove I am right/* However, if X. will consult p. 341 and 
3^2, Annals for May, I think he will find I am not mistaken in 
tile conclusion I have drawn. My object is to compare the effect 
of a gaseous body so constitiited as' I have described, with a 
pressive force. liow a pressive force is an incessant andaper- 
;petual kind of action. Au opposing forces, therefore, which ase 
to be equated with pressure, must be such as, under equal cir- 
cumstances, would produce the same effects, whether these 
^ects be estimatea for a moment, for an hour, for a day, 
or for any time indefinitely. Hence the n£CA^«\t^ ^^ \3iisxD% 
•^" into accoont; and t>f cotnpxitmg liVie A»>Ss^ \r5 ^&>fc 
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sums of the collisions in a given or an indefinite time ; that is, by 
the product of a single collision and the number of thein^ or by 
the product of a single momentum, the number of acting parti- 
cles, and number of returns. Had I, therefore, omitted Uie fee- 
tor X. objects to, I should have committed a sad error ; it would 
have been like endeavouring to ec[uate a single impulse with an 
imceasing force for an indefinite time, — a manifest impossibility. 
To illustrate this, the best course is, perhaps, that which 1 
have already pursued, p. 34 1 Annals for May. Let the perfectly 
hard ball A be continually solicited in the vertical direction C D 
by some uniform force, such as that of gravity ; and when it has 
descended to E, and acquired the velocity a, let it be met l^ 
another perfectly hard bail B, not impelled by this gravitating 
force, having a contrary velocity b- so that B b = A o. Hhen 
the opposing momenta being equal by Prop. 5, of my 
llieory of collision, A wril begin to reascend with an C 
equal momentum A a ; and being still acted on by by the 
invariable gravitating force, it willcontinue to ascend until 
«ll its motion be destroyed. After this, it will again 
begin to descend, and at E will have the same momentum 
as Defore. If now it be a second time met by the ball B 
with the momentum B A = A o, it wilt a second time re- 
ascend and descend in precisely the same way as at the — E 
first. The circumstances of a third, fourth, &«. culhsion 
being the same, the phaenomena of a third, fourth, 8tc. 
ascent and descent will be the same ; and thus the effect 
of gravity on the one will be counteracted by the equal ^ 
and uniform collisions of the other. Let f be the force j ■" 
of pressure or gravity, ( the time of acquiring the motion I 

A a ; then 2/ (, 4/ 1, e/l 2 nft are the effects of I D 

gravity to be overcome by 1. 2, 3, . , . , h collisions ; so 
that after the jith collision, or after a certain time T, the effect 
of gravity overcome is 2 nft = n Aa = uB a. If, therefore, 
T be accounted from the commencement of the descent of A to 



the completion of the nth contact, we shall have - 



= («-i). 



and 2 : 



Hence )i B a = 



«/T 



But if ( be taken 



indefinitely small, the oscillations of A will not sensibly change 
it from a state of apparent rest, and in that case ii for any given 
time T must become exceedingly great, so that m B a =_/'T. 
Putting, therefore, T = 1, we have/= n B a; that is, the 
force of pressure, or, which is the same, the action of the baU 
to support that pressure, is equal to a single momentum of the 
ball multiplied by the number of returns in a unity of time. Thus 
X. will perceive that the subject admits of a rigid mathematicail 
proof. 

X. asserts that I have, "by my own confession, assumed an 
hypothesis producing a result at variance with eiineriment." 
Surety X. muBt have been curiously mistaken, H« cKonot 
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uoagin^ I.coqM act with suchpalpiBible abtfurdity. Let himldok 
• fttue paasage again, and he will find I haye neither expressed 
nor implied such a variance of my theory with experiment^ much 
less 'have I cofifessed it. 

" His seventh paragraph of his first paper charges me widi a 
siathematical error. By the theorem I have given, p. 67, Annah 

for July, 1816, E a ^^^"^^ "mT"' supposing the volume V 

constant. In this theorem, T is the true temperature, E the 
elasticity, N the number of particles in the air, and W the 
weight or specific gravity, takmg V as constant. Nowp being 
the mass of a particle, W = p N; and, therefore, E a 

i— f- a a T* N ; for in one and the same air, as in 

Prop. 8, we are speaking of, p is a constant quantity. This will 
satisfy X. that the error does not lie on my side. Indeed fixnn 
the obviousness of the thing, I was surprised he should have 
advanced such a charge ; and still more so at his not rectifying 
it in his last paper. 

X. says : ** If the temperature be in the subdupUcate ratio of 
the volume, that when the temperature is nothing, the volume 
itself is nothing." This, I grant, is a correct inference, and 
would have weight had I not provided against it. In the enuB* 
ciation of my Prop. 7, of the first paper, I have distinctly drawn 
my inference on tne supposition of '^ the particles being indefi- 
nitely small.'' Again, in p. 103 of the last volume, I have said : 
**■ Had Mr. Dalton appliea his views of fluid expansion to gases,'' 
(that is, that the squares of the temperature are as the increments 
of expansion fix)m their greatest density), he would have anti- 
cipated the general law of temperature I have ^ven." These 
and other passages of the kind published before X.'s first pap^ 
appeared, clearly show that I was perfectly aware of what 1 was 
writing, and did not write without thinking. It is strange, there- 
fore, that X. should have drawn the inference he has about 
'^ nonentities and nascent existencies." But let us take X. on 
his own grounds; and supposing I had not had an eye to this point 
of gftatest density, let us see how much my determination of 
the real zero might err on that account. By our best experi- 
ments, steam is about 1400 times lighter than water, and nine 
times heavier than hydrogen. Now if hydrogen be 50 timiBa 
lighter than phosgene gas, we may certaimy conceive it possilile 
ibr a gas to be eight or ten times lighter than hydrogen. In 
auch a case, the volume of the body in the aeriform state would 
be in round numbers about 100000 times greater than in the 
liquid or sohd, supposing the same law to hold good as in the 
condensation of vapour. Again, experiment teaches us that 
the same laws of expansion and contraction by temperature are 
true onder one compression as under another. Let us, therefore, 
instead of a compression of 80 inches of metcwj \a^^\s!l<^ 
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n^ce it to three inches. I'hen the volumes of die body ia tin 
too states would be as the Qumbere lOOOOOO aad I. Therefora, 
taking tKis condensed volame into aeoo«nt, the law of tempen- 
ture, instead of ^, or -5, ought to be -4999990, which mffer- 
»nce in the law being neglected, would occasion an error of 
yy, . flJ(,fl^ - „ -tb part of each degree of Fahr. ; that is, on 4S0°, tika 
distance of my real zero from the melting of ice, the error woidd 
amount to less than the ^roi^-s^^ of a degree. Therefore, grant- 
ine to X. that gas does exist at the real i!«ro, nfaich, 1 think, ha 
wu find I have never denied aor even questioned, my detennnft. , 
tion of this point cannot be in error the twenty thousandth of a 
degree ; ana I could easily show him, if necessary, that it caoi 
not err the twenty thousand millionth of a degree. In fact, if 
the experiments of Messrs. Dalton and Gay-Lussao are corroet, 
the poBttion of the real zero is correct. The poeitium of tiuK 
mnomaybe proved without having recourse to any law or theory 
oftemperattire whatever; but of this, 1 shall speak at another time. 
Now X. denies in toto the existence of this real zero, however 
much experiments and theory agree, because we have never 
Hrrived at it ; yet observe what he Bays in the eighth paragrsph 
of hi»frst paper: "We find by experiment that the proportion" 
iu £3rming water " of two of hydrogen to one of oxygen, holds 
good whatever be the volumes we try, and tlience we clearly and 
rwghtl^ infer that the same must be the case when the volomes 
age iitfinitely mia/J or atoms."" Who, I beg to ask X. has ever 
experimented with single atoms? If no one has, how comes it 
tbftt X. can " clearly and rightly infer " beyond the reach of 
experiment, and yet another cannot ? May we not from this, 
" clearlt/ and rightltf infer" that it is commonly much more easy 
sBdnatural to take things for granted, and without proof, whim 
fsronr one's prejudices, than to admit others, however well sc^ 
polled, that oppose them ? 

One or two curious conclusions I could draw from tliis pais- 
g^aph of X. were I inclined; but it is mnch more consonant to 
ray. feelings to stop short, than to use the privilege of my own 
jrattficatioi) to draw unpleasant consequences Irom the opiniom 
of one who appears disposed to he liberal. 1 must, hon'ever, 
b^ to tell him, that 1 never " admitted that an atom may ba 
csmposed of particles." A particle is composed of atoms, and 
may be of other particles ; but an atom, which is an elemental^ 
indivisible body, cannot be composed of particles. I beg also to 
observe, that 1 have never said, I believe, " that the particles of 
a body in the solid move swiAer than in the fluid state," thongb , 
such a thing is neither impussible nor absurd.* 

" He finds," says X. p. 391, Aiinuk for Nov. "that within a 
certain range gases go on expanding nearly as the squares of a 
cortaio eet of immbers. Now within the same range, the expan^ 

** <*i ■^K.'tptjKT,Jaita!-vfFhil„,ophs?mS^.-p.i96. 
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Bions are also nearly as the simple ratio of another set of nam* 
bers ; that set of numbers is the common Fahrenheit tempera- 
tmres ; therefore, within this range little evidence is gained for 
or against his theory." To the first sentence I may reply, it is 
not a set of numbers, but a theorem^ I have found. I may fur- 
ther observe, that this theorem { discovered in the year 18L5 or 
1816; and was not aware that there was a single experiment in 
existence to confirm it until Dr. Ure's paper on the tension of 
vapours appeared in the Phil. Trans, for 1818 ; for I have not to 
this day seen any of De Luc's papers. I may likewise add that I 
never attempted to try the truth of it myself until the fall of 1820, 
after I bad m vain endeavoured to interest the Royal Society in 
the proof. This latter part can be confirmed by my cousin, Mr. 
W. Herapatb, who knows I had no apparatus, and assisted me 
in making thermometers for the purpose in Aug. and Sept. 182(>. 
.Dr. Thomson can, I have no doubt, likewise recollect my asking 
him his opinion about June, 1820, in Queen-square, Westmin* 
ster, respecting these projected experiments, and the best method 
of constructing thermometers for high ranges. These facts will, 
perhaps, satis^ the world, that I have not procured experiments, 
and formed a theorem to suit them ; but that 1 first drew from 
.my principles a theorem, in ignorance that there was any thing 
m existence to confirm it ; then openly proposed it to the RoyS 
Society as the test of my views ; and afterwards, when they 
would neither try it, nor recommend it to be tried, succeeded in 
trying and proving it myself. Authenticated circumstances of 
this kind will) I have no doubt, have their weight with men of 
liberality^ and make a due impression of the soundness of the 
theory 1 have expounded, on minds uninfluenced by interested 
motives in opposmg it. 

' With respect to the other part of the quotation, the best reply 
is that contained in p. 100, Annals for Aug. I have thei'e com- 
puted three experiments, two by De Luc on water, and one out 
of six or seven by myself, equally consistent, on mercury. The 
sum of all the deviations of tnese experiments from my pre-inves- 
tigated theory, is the one-tenth of a degree of Fahr. ; and the 
sum of their differences from the old theory, sixteen degrees two- 
tenths. Thus, instead of the two theories agreeing, as X. says 
they do, noarly equally well with experiments, the one wanders 
162 times further from them than the other. 

These, I believe, are the principal objections which X. has 
advanced against my views. On most of nis other observations, 
particularly that of capacity, which is only a suggestion, it is 
unnecessary for me to make any remarks. I shall, therefore, 
with a notice of one more of his ideas, close this paper, and take 
that leave of him he appears wiUing to take of me. 

" We cannot," observes X. in his last paper, '* take Mr. H.'s 
law of temperature as the true law, unless we are sure it holds 
good at all points in the scale ; but of this we c^.iv\xo\.\i^ ^\yt^^\v>j 
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further than within those limits at which experiments have been 
tried. How do we know that beyond those limits the law of 
expansion may not be modified, or some totally different la* 
prevaiH" If these arguments be admitted, we must also reject 
Newton's law of attraction, because we are not certain that it 
holds good beyond Ouranua ; and we are confident it does not 
between Teiy small bodies at very small distances. We mu9t 
likewise reject the universality of attraction on the earth, because 
we are not certain " it holds good at all points," We must, 
moreover, for the same reason, reject the general-laws of optierf, 
electricity, magnetism, 3cc. and, m fine, all generalization whati- 
ever. We must descend again from general laws to insulated 
facte. We must destroy this beautiful system, which Urt 
reiterated efforts of the human mind have shown to exist, and 
have wrested from the chaos, and cleansed from the rubbisli of 
antiquity. We must descend once more to confusion, to igno- 
rance, to uncertainty. We must cease to admire this nobI& 
order of things, because,in all links of the chain, we are not cer- 
tain of its truth. Finally, we must no longer confide in the 
probable continuance of phaanomena whose uniformity and oon- 
Btancy we every day witness, because X. will not alkiw'ti«'t<» 
depend on the laws by which they are governed ; and we tduA 
resolve into doubt and disbelief our knowledge of things whoM 
syrametiy, order, and sublimity, manifest the omnii^cienoe, -and 
demonstrate the omnipotence, of the Deity. 

I have the honour to be, dear Sir, 

Your most obedient servant, 

J. Hebafath. 



P. S. I beg leave to suggest to those who may please to 
support or oppose my theory, that the most effectual way of 
domg it is by direct experiment. There are .several things I 
have pointed out which yet remain to be proved. The expe»« 
mental confirmation or refutation of these things would bb 
infinitely more effectual in seconding their views, and do mucli 
more good to science than all the arguments and reasoning they 
can employ. An excellent opportunity of verifying or refu' ' 
what I nave said of capacity in p. 460, last vol. presents i 
to those who have a good Calorimeter. By Cor. 1, Prop. 18, if' 
a given body at 212? Fahr. melt W quantity of ice; at 420- 6* it 
wiiImelt2W; andat 657-9°, three times W. If the theory (^ 
miiform capacities be correct, it should be 2 W at 392°, and 3 W 
at 672''. Should the capacities be increasing, 2 W and 3 W 
would come out with temperatures still lower than 392° and 
5.72° ; so that here is a fine opportunity to refnte or confirm. I 
need hardly observe, that to be exact a quantity of the body 
should be used sufficient to hquefy considerable portions of the 
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Article VII. 

Account of some Vegetable Remains found in a Quarry neat Batk» 

By IVIr. H. Woods. 

(To the Editor of the Armals of Philosophy.) 

. , 8f9y North Parade^ Bathy Oct, 1821* 

^. Seajlching for extraneous fossils in a quarry of white and 

blue lias at Tiverton in the neighbourhood of Batn^ I discovered 

Imovct^-^wood in different changes of petrifaction, the appesirance 

c mdjsitaatipn. of which I will proceed to describe as relevant to 

; 41 ^questioa which I intend ultimately to ask respecting iL 

h fThe quajny consists. of, first, a very thin stratum of vegetable 

^ movld ; secondly, broken, pieces of stone in various states of 

'. .ileoompOsition ; thirdly, the first bed of white lias, about two 

. *fe€t thick, which, with its substratum of clay, contains a great 

'.quantity :of comua ammonis, gryphoid oysters, and several 

. wecieft oi anomia ; fourthly, the second bed, six or eight feet 

> .tbickv partly blue, with its. corresponding stratum of clay upon 

.::wbioh It -rests, containing but tew cornua ammonis, but so 

[ Buaieroiis.are its venuses, muscles, and gryphoid oysters, parti- 

i .QplfLrly the loiter, that it may be said almost to consist of these 

reliqiuse of shells, agglutinated by media of sand and day (in, its 

clay I found a small piece of compact iron/ore, and several tro^ 

chitae of> the stem of the pentacnnite) ; and, fifthly, the third 

h^» -vilkiQh is also a mixture of white and blue stone, but with 

an excess of the latter, containing few petrifactions. In one 

part, I was told by the quarrymen, a considerable quantity of 

(sUHindio Of pyrites was occasionally found, and frofa the fissures 

j <)f,the stpnesf, in addition to some small and, in most instajices, 

i impe|[fectly formed crystals of carbonate of Ume, I picked out 

.^f4ay, smooth^ compact, and perfectly. unmixed with any other 

frSuMtance* 

iloi^if llftvl^ hi^re described the quarry, which is, as far as it. is 
^^.fiiffi^^i about 20 feetin.depth> asl^^awit^mentipnii^g only. the 
gjftftjiijt f^maifis^lf hi^b; I ob8eRv^d,aud;CQilected';,but^.in, adaitipn 
ll*itfrtbffl§^ tt^e .R^vj 4. t-cwnsend (w hW ^' C^atcter.pf^M9pes, 
li^rX/.^fifiirtew^ wiri6us:..8M^ pf,.cai4ia> ^sacc^li, helices, 

'K^^H^e/gili^pliibiou^ ah)ip^ ,Tp.hi8 wt>rk ,1, th^refpjre^ refer fo^ a 
^;4I|0^l)«Qt£rple^. aoooujdt ^of the lias quajrries in.SQmprset^hirQ,,^d 
V4>(0<N^ to t^e immediate subject of tlus poma^i^racatioh. 
j.,„j; A^l^-WiW teturuingirom the wall, qf the, quarry, among aheap 
1 ofvtl]^>bl»eTSten6s, whicti had been.hjewn; intQ a pi:oper size and 
vfshiipefoT paving, I observed iii one a cavity a]p|o^t.fpur ipches 
-Mbroftd^iflM eight or ten. in length, lined,witjl.ap.incrus^ti^^ of 
very small brown crystals. Along tliis ca\i% , ipii\l^^ ^wJcl^i 

d2 
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lay a rounded body ccnBistiog of tbe Bame kind of crystals 
arranged longitudinally in grooves, divided at nearly regtdar 
distances by transverse Bepta of white crystala, the channels 
between which were filled up with a cnimbhng substance resem- 
bling charcoal, and which, like that, readily enters into combus- 
tion without flaming. The same substance seems more or less 
to be distributed in the interstices between the crystals, appear- 
ing thus, as if the crystallized granulations were in the direction 
of the fibres, or rather sap vessels of wood, and the transverse 
crystals, bearing a similarity to the septa ao plainly observable 
in the timber of oak and beech. 

My curiosity being excited, I returned to the quarry, in the 
hope of discovering more vestiges of vegetable matter, and niy. 
hope was not disappointed. Jn the interstice between twalarge , 
blocks of stone, near the bottom of the third stratum, I found a, 
lai^er quantity of a nearly similar substance jammed in between 
the two stones, but unconnected with either (the former specimen 
Was enclosed within a sohd block). The process of crystalliza- 
tion is not so complete in this as in the other ; but altnoogh it 
has the same carbonized appearance, its specific gravity is, 
greater, and it ia not so readily, m fact scarcely at all inBammable, 
possessing a greater mixture of earthy or calcareous matter 
tincrystal/ized. A workman informed me that large pieces, to  
use nis own expression, " as thick as his thigh, ' have been 
found at considerable depth in the quarry. 

Mr. Townsend, in the before-quoted work, mentions charcoal 
being found in the great oolite and forest marble, and oth»,, 
authors have noticed the same phenomenon, but none, that I., 
recollect, specify at what depth it has been discovered, nor, 
■which is of still greater importance, precisely of v/mt substance,. 
whether organic or inorganic, the superstrata consisted,* the. 
wonder being, to find the remains of wood (and I think that my,! 
specimens are wood is indisputable) thus situated. 

My object in trouWing you with so circumstantial an accouDt ^ 
is to elicit from one of your geological correspondents an expla- ' 
nation of the occurrence of this substance beneath three strata,. 
of stone, 20 feet in thickness, formed entirely o( oceanic remains.  
The universal deluge was one single convulsion of nature. This,, 
climate is not subject to partial or secondary ones, and every ^ 
appearance of the quarry evinces an uninterrupted repose durinc , 
ages. The deluge might have caused the antediluvian dry land , 
to become the bed of the postdiluvian ocean, and vice versa t^ 
but this charcoal, pelrijied wood, semi-coal, or by whatever name,, 
it may be called, seems to demonstrate a convulsion prior to that 
which piled upon it an innumerable quantity of rnarine animals. 
A solution of this difficulty wilt, perhaps, be beneficial to science, 
and much obhge yours. See. H. Woods. 
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Article VIII. 

On Olefiant Gas, 
(To the Editor of the Annak of Philosophy,} 

SIR, Sept,Z% 1 821. 

Db. Henry, in his very interesting memoir " On the Aeriform 
Oompounds of Charcoal and Hydrogen/' read before the Royal 
Society. in February last, and published in the Annak for'Sept. 
has described a new gas obtained by heat from oil and pit coal, 
which possesses the propeity of being condensed to a liquid form 
by chlorine, without the agency of light, in common with olefiant 
gas, but differs from that compound in specific gravity, in its 
illuminating power, and in the properties it presents on combus- 
tion with oxygen. From the observations Dr. Henry was ena- 
bled to make on this gas, in the intervals of leisure he* then 
enjoyed from the discliarge of his professional duties, he was led 
to conclude that it was ^' either a mixture of olefiant gas with a 
heavier or more combustible gas or vapour, or a new gas, sui 
generis y consisting of hydrogen and charcoal in proportions which 
remain to be determined." A comparative examination of the 
different facts communicated in the memoir above referred to 
will be found to strengthen the former of these conclusions ; but 
with some modification, perhaps, of the original views of this 
excellent and accomplished chemist. The specimen of oil gas 
which .contained the greatest proportion of the new compound 
was furnished to Dr. Henry from the manufactory of Messrs. 
John and Philip Taylor^ of London. The specific gravity of this 
specimen was *906, common air bein^ 1, and it yielded in 100 
parts 38 volumes of a gas, condensible by chlorii^e, and 62 
volumes of mixed gases, not possessing that property, being of 
the specific gravity of -606. Jfow -906 x 100 --606 x 62^38= 
r396, which is the specific gravity required by the 38 volumes 
of condensible gas to give an aggregate weight of '906 to the 
mixture. But tne specific gravity of olefiant gas is '972. It is 
evident^ therefore, that the greater part, at least, of the above 38 
volumes could not be oi.efiant gas, out that it consisted of some 
other compound, the elements of which exist in a much closer 
state of eondensation. . 

The phsenomena this gas exhibits with oxygen still further 
serve to establish that conclusion. It appears that four volumes 
an^ a ha}( of oxygen are required for the complete combustion 
of oi;ie volume of the new compound, and that the gaseous pro- 
duct is4hree volumes of carbonic acid. For the satuiatiovi oC 
one volume of olefiant gas^ three vcdume^ od\j ot o^>j%^\i^^ 



38 On Ofefidvt <ias. [JAifrJ 

necessaty, and two volumes of carbonic acid result fromtheii?; 
joint action. A volume and a half more of oxygen, therefore, la' 
consumed in the present case, and an additional volume of car-' 
bonic acid produced from it, from which we may infer that the 
new gas contains an atom each of carbon and of hydrogen more; 
than exists in an equal hnlk: of olefiantgas, and that its specific' 
gravity, therefore, will be greater by the addition of the resp^o" 
tive specific weights of those ''elemewta. It hss 'been already' 
mentioned that the specific gravity of olefiant gas is '972, and 
it is well known, that this ga&is formed of one atom of carbon 
and one atom of hydrogen. The specific gravity of vapour of, 
carbon, as has been shown hy Dr. Thomson in a former volume of 
theil««fl/s, i8-41ti6, andof'hydr'igea'0694; but ■4166 +-0694, 
= "486, which is only one half of the specific gravity assigned.' 
^muftt be iaferred,'tliei'efore,"fliatin theconUtitutioaof pleSwt. 
gas, two volumes of vapotjr of carbon, and twit'volumes of hydros' 
gen, are condensed into one volume — a deduction which the 
phenomena attending the explosion of this gaa with oxygen 
amply confirm. 

It was before stated, that three volumes of osyeen are required 
for the above purpose, and that two volumes of cai'honic acid' 
are the gaseous result : to explain which it is necessary to asS'uftiBJ 
that two volumes of carbon are present to saturate two of'tlife 
volumes of oxygen, and produee the two volumes of carbonife' 
acid ; and that there are also two volumes of hydrogen in cbiit- 
iSiliati'on to unite'with the remaining volume of oxygen, and fdi^ 
water. In conformity with these vieWs, the ne^'S^s wTiL"8f 
course^ he compounded' oftliree volUines of viipouf oFfcarbdi aatf 
thiee volumes of hydrogen conflensed intd one voluduE; and'ifi? 
specific gravity, ^s already stated, will' be the specific ^tavityitf 
ole^ant gas, augmented hy the specific gravity of eacli of HftT 
Additional elements of which it is composed, or -972 + '4169' 
■+ '0694 = 1-458. , ' 1* 

Proceeding upon these 'data, and supposing the 38 voldttiSBE 
of condensihie gas, which formed the subject of Dr. HenryV 
experiments, to be " a mixture of olefiant gas with a heavier tif 
more combustible gas," as he suggested, and that this'heavi^r dr 
nibre combustible gas is the one Ediove described, the proportiijti' 
of the two necessary to produce a specific gravity of l'i05,'ia 
dfeduced fi-om'his experiments, will be 100 vdumes ' of the heavy' 
olefiant gas, if it m^y be so called, and 1-49 volume (vi ' 

nearly) of the light olefiant gas ; for  — ~r = 1'395,. from 

whencex = ^ = -14893. ..: ' 

It may be concluded from the foregding obserVatiotia,' iAftSf 
perhaps, satis tact only, that the gaseous body -ftihTAh hai beed 
discovered by Dr. Henry among the aeriform products (Tdai'bii 
mid pit coal is not " a nfew gas, mi generis, consisting' of hJi^dtt)J 
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fsa 4n<l diarcoal iA [>ro]>ortioDs which rem&ia to be detenniped," 
ut a modification of olefiant gas, constituted of the same 
sl^qents Eis that fluid, and ia the same proportions, vvitii this 
only diilfireiice, that the compound atums are triple instead of 
iaM/U. May we not be permitted to infer from this, that ihere 
I is yet another and a simpler combination of carburettedhydrogea 
\ Rmdiecovered, in wliich one atom of each of the elements is 
. ftasoci&ted in the usual binary form ? 



Aa-ncLE IX. 

I Mr. Murray's Paper on the Decompositiott 
Metallic Salts by the Magnet. 



(To the Editor of the Annals of Philosophy.) 



'the j 



. sm, 

[. Mr. Murray's paper is contained in the last number of i 
philosophical Magazme, and the author prefaces hia relation 
with saying : " I shall here take leave to select a few of the 
numerous experiments repeated in the course of my researches, 
lu^d it would, methiaks, be difficult to summon any objection to 
(Jiem." I beg leave to differ from Mr. Murray, and for reasons 
^hioh I shall now assign. 

Mr. Murray's first statement ia, that " a solution of permu- 
nate of mercury was by the magnet soon reduced into running 
(oercury, and the supernatant fluid was not affected by the albu- 
rn of the egg." 

. I prepared a dilute solution of corrosive sublimate, and placed 
a perfectly unmagnetic steel bar in the solution, " running mer- 
cury " was immediately precipitated. Hence magnetism is not 
requisite to the production of the effect, and consequently it is 
lyrorthy of Mr. Murray's consideration, whether " fine steel 
j^hngs" rnimpgnelized will not be as " admirable au antidote to 
.fCi;>r''')sive subhmate " as those which are magnetized. I beheve 
„iheir inefficacy will be equal. 

r, Mr. Murray says: " Nitrorauriate of platinum was decom- 
' ^0^'^ with a brisk effervescence, distinctly audible, and with a 
'visible spray between the eye and the light." I placed an 
imnmagnetic steel bar in a solution of nitromuriate of platina, and 
the platina was precipitated with all the phenomena above 
described by Mr. Murray. Consequently magnetism has no 
tfibare in producing the decomposition. 

" Fine Dutch steel wire was selected," says Mr. Murray, " and 
(.proved to be non-magnetic. It was thrown into nitrate of silver 
. -where it remained for 14 hours without bevag aSetAci., vm^v. q"!. 
I jbiM was- made the uniting wire betweeTt ^a potOp- "aiaS. ^ctqS^ 
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poles of two bar magnets ; when it became speedily {)lumed 
with crystals of silver." 

'* A portion of the same wire was snapped in twain, and the 
magnet passed over one of the fragments, and both projected 
into solution of nitrate of silver. That which was magnetised 
reduced the silver, while the other remained inert." 

I divided a dilute solution of nitrate of silver into three portions. 
In one I placed a steel bar hardened at the ends, but which did 
not attract iron filings, and consequently was not magnetized. 
In the two other solutions of nitrate of silver, I put magnets 
formed of similar bars, the north pole of one, and the south pole 
of the other, being immersed, their opposite poles projecting 
above the edges of the glasses contaming the solutions ; the 
poles were then connected by an unmagnetized steel wire. 
Several hours elapsed before any sensible precipitation occurred 
iti either of the three glasses; at length a few fine brilliant flakes 
of metallic silver appeared in all of them, and I did not observe 
that they were formed sooner in one solution than ^e others. 
These flakes increased very slowly, till a certain quantity had 
collected, wh^n the action increased rapidly, , and an abundant 
precipitate of reduced silver was collected in each of the three 
glasses. I could perceive little or no diffisrence in the quantity 
of the silver thrown down, or in any other respect, the results in 
the three solutions being as nearly similar as possible, excepting 
*that from some unknown cause the unmagnetized bar was much 
more deeply corroded at the part in contact with the surface of 
the fluid. The increase of action after a certain quantity of 
silver had been precipitated, was probably owing to the contact 
of the metallic precipitate and the iron. 

It is evident from these experiments that magnetism has no 
power whatever in modifying, increasing, or reversing the mutual 
action of steel and solution of nitrate of silver. Indeed it is so 
well an estabUshed fact, that iron precipitates silver from its 
solution in nitric acid, that it is quite unaccountable how it 
should have escaped Mr. Murray's knowledge both from reading 
and experiment. The following authors distinctly mention that 
silver is precipitated from its solution by iron. Newmann, 
Chemistry, page 47 ; Murray, vol. iii. p. 212, fourth edit. ; The- 
nard, vol. ii. p. 314, second edit. 

If magnetism were really capable of decomposing metallic 
salts, it would probably reverse the order of affinity, as occurs 
in voltaic combinations, when copper is precipitated on silver 
wire rendered negative by the battery. I, therefore, immersed 
two magnets connected by a steel bar in two separate glasses 
containing solutions of sulphate of zinc, the arrangement being 
just the same as that of the magnets in the solutions of nitrate 
of silver ; not the least precipitate was produced in either, nor 
in a third solution of sulphate of zinc containing an unmag- 
hetized bar; the only observable effect was, that the bars were 
uU slightly tamkhed. 
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• nie nejit experimenti related by Mr. Murray, which 1 shall 
Botice is the following: ''A portion of platinum wire that 
suffered no change in nitrate of silver in solution, was made the 
uniting wire between the poles of a powerful horse-shoe magnet 
(that supported 12 lbs. weight). When this was immersed into 
nitrate of silver, it soonbecame discoloured and acted upon.'' 

I immersed a platina wire in a solution of nitrate of silver^ 
the opposite the ends of the wire being connected with the two 
poles of a pretty strong horse-shoe magnet. After remaining^ 
about 30 hours m the solution, the surface of the platina wire 
was not in the slightest degree tarnished. The solution was % 

r>rtion of the same as that emplojred in the other experiments, 
conclude, therefore, that magnetism has no power whatever in 
influencing the action of platina on nitrate of silver. 

• The last statement of Mr. Murray's which I shall allude 
to is, that ** two magnetic bars were left for two days in 
|ihosphorous acid. The acid was decomposed; the north poltf 
of- one of the bars was scarcely affected, but the north pole of 
the other was corroded half an inch deep, and developed the 
fasciculated structure described by Mr. Daniel." 

1 arranged some magnetic and unmagnetic bars in phosphoric 
acid in the same mode as described with respect to nitrate of 
silver. The north pole of one and the south of the other were 
immersed in separate glasses, and at first were not connected, 
but were afterwards by a smaller magnet, south and north poles 
being respectively in contact with north and south poles of the 
immersed magnets. The action of the phosphoric acid upon the 
magnets was not in the slightest degree increased by the 
contact. 

The circumstances which I have now detailed, I think, justify 
me in concluding, that. Mr. Murray's experiments are fallacious^ 
and his inferences unwarranted by facts. 

I am, Sir, your obedient servant, B. M. 



Article X. 

On the Properties of Peroride of Hydrogen or Oxygenated Water. 
By M. Thenard. (Extracted from the last Edition of his 
Traitfe de Chimie.) 

Water is combined with a large quantity of oxygen, by dis- 
solving peroxide of barium in muriatic acid, and adding sulphuric 
acid to the solution. These two operations are to be several 
times repeated with the same liquor ; then adding sulphate of 
silver, and at last barytes, and separating the precipitates suc- 
cessively by the filter. Muriatic acid iea^\\^ dA&^v5W^«» ^^ ^v 
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oxide, and there reBuIt mariate of baiytes, and weakly oxy^geo- 
ated water. The Bulphurtc acid precipitates the barytes, aod 
libemtea the muriatic acid, which tnen acts upon a fresh quantity 
of peroxide of barium, so that there is ao difficulty in repeating 
the process several times, and there reoiains at length watei 
holding more or less oxygen in aolutioa. The mode in which 
the sulphate of silver acts is evident, the use of it is to aeparate 
the muriatic acid, and replace it by sulphuric ; die barytea com- 
bines with the sulphuric acid, and precipitates it. When the 
operation is performed with pure materials, and in proper pro- 
portions, it IB evident that tlie last result is entirely oxygenated 
water : it is then to be put into a glass vesael with a toot, and 
this placed in a large capsule, two-thirds filled with concentrate^ 
Bulphoric acid, the apparatus ia to be put under the receiver ol 
an air-pump, and the air exhausted. The pure water evaporates 
mueh more readily than the oxygenated water, so that i;i two 
days it will probably contain 250 times its volume of osygonr 
and when the solution contains 475 times its volume of oxygen 
at the temperature of 67°, no further concentration takes plaO« 
by keeping it longer in vacuo.* i r' . 

 ' t" 
Physical Properlies of the Peroxide of Hydrogen. ,,. 

' The peroxide of hydrogen ia fluid and colourless as water. It 
ia inodorous, or at least it is so nearly so, that few persons can 
discover any smell. It gradually destroys the colour of Ittmua 
sad turmeric paper, and makes them quite white. It acts upon 
the epidermis very readily, sometimes suddenly, whitens it, and 
occasions prickings, which continue for a longer or shorter 
period, according to the nature of the individual and the thick- 
BesB of the portion of liquor applied; if it be too thick or be 
fKiewed, the skin itself is attacked and destroyed. Applied to 
the tongue, it whitens and pricks it, thickens the saliva, and 
produces a sensation which it is difficult to describe, but whicJi 
resembles that of certain metallic solutions. Its tension is 
extremely weak, much weaker than that of water : this ia the 
reason why oxygenated water, at common temperatures, is con- 
centrated in vacuo by the intervention of an absorbing body 
such as sulphuric acid. This also is the reason why the evapd^ 
ration in this case becomes gradually slower, so that at the end 
it is extremely slow; still, however, it always takes placs, 
for it finishes by the whole of the liquor disappearing ; and this 
occurs without the production of any gas, which shows thatthe 
peroxide of hydrogen ia vaporized without decomposition. 

I tried, but inefl'ectually, to solidify the peroxide of hydrogen. 
Exposed to a low temperature for three quarters of an hour, it 
remained liquid ; when also water which contains only 30 or 40 
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titt^'ttlT'VMiM^of 6xjgen, is subjected to ia temperature of 12^, • 
the part- Which remains fluid is much more oxygenated than that 
v/t^Hh fretfezes. It is even probable that if the latter contains any 
(itti^ea> that it is derived from a certain quantity of interposed 
itatt^r. 

^- 1 thoaght at first that I might employ this process to concen- 
trate the oxygenated water, especially by taxing care to break 
the iee and to p^ss it strongly in linen : it did not succeed; the 
i^'ev^ after compression retained too much oxygen to be 

Tyn eC' cfCt* 

p®ttS^6f the properties 6f peroxide of hydrogen which I endear 
f^red mbrie p^irticularly to establish, is its density ; this I found 
i^'Nrl'«4d8. It is, therefore, evident, thiat the peroxide is much^ 
2(io#^ (dense thkb. water, and it is not necessary to take its specifio^ 
gi^V)Q^-t6 be- convinced of this; it is sufficient to pour it into»' 
#aterjr'for although it is very soIuUei it flows through it like « 

Qffk^Attion of different Bodies upon the Peroxide ofHydrogen^ 

There are some bodies which have no action upon peroxide 
of hydrogen; others render it more fixed, while some decern- 

Eose it, and combine with apart of its oxygen ; but it is particu- 
orly worthy of remark, that a considerable number decompose it 
at conmion temperatures without uniting either to the water or 
ho the oxygen gas which results : sometimes even this decovn- 

Sosition occurs with a sort of detonation, owing to the suddea 
isengagement of the ^as. In this case, the temperature is so 
far fr6m being reduoeo, as might be supposed on account of the 
oxygen passing to the gaseous state, that it is so much raised as 
id produce light. Sometimes also the body during its decompo* 
eition of the peroxide, is itself decomposed; such is, for example, 
the oxide of silver, which immediately upon coming into contact 
^tih the peroxide, even largely diluted with water, disengages 
all the oxygen, aiid is itself reduced. 

I 

Of the Action of Imponderable Bodies. 

I Heat quickly decomposes the peroxide of hydrogen ; but the 
decomposition takes place more slowly as it proceeds. The 
water, in proportion as it is liberated, undoubtedly combines 
with the undeconiposed portion, and renders it more fixed. 
This may be learned by the following experiments : 

Put some peroxide of hydrogen into a small glass tube, heat 
it gradually from 66° to 212°, by placing the tube in water, it 
win be. seen that the decomposition will be quite sensible at 68°; 
it occurs with greater ebullition, if the peroxide is subjected 
immediately to 212° ; the experiment would be dangerous in a 
vessel with a narrow neck, with eight grains of the peroxide. 
Nevertheless, when thrown upon a red hot metal plate^ it does 
not detonate, . . ., ..: •: . . 
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Let tilts experiment be repeated, after haviDg so diluted tba 
peroxide, that it shall contain only seven or eight times its 
Tolume of oxygen, the dieeDgagement of the gas will not be per- 
ceptible, even at 120°, but it becoines bo soon afterwards, and 
goes on increasing until it ceases. From this period, the Uquor 
contains no gas, and consequently will not effervesce with oxide 
of manganese. 

All other circumstances being equal, peroxide of hydrogen 
anffers no more alteration by exposure to light than in darkness. 
In both cases, smal! bubbles are disengaged from time to time,, 
and it finishes at the expiration of some months, even at common 
temperatures, with being for the most part deoxidized. TTiiB 
d e oxidize me nt, which probably depends upon many causes, 
appears to me to be pnncipally produced by some particles of 
matter which the peroxide retains. To preserve it as much as 
possible, it must be surrounded with ice. 

When the peroxide is subjected to the action of the voltaic 
pile in the same way that water usually is, simitar results are in 
both cases produced, excepting that with the peroxide, the dis- 
engagement of oxygen gas is much greater. I ought to observe, 
bow-ever, that I have not collected the gases to examine them. 

Of the Ac/ion of the Metals at Common Temperatures. 

In general the metals tend to decompose the peroxide of 
hydrogen, and to restore it to the state of protoxide or water. I 
know only four which do not sensibly possess this property ; 
kon, tin, antimony, and tellurium. The most oxidizable are 
oxidized, and at the same time produce a disengagement of 
oxygen. The others, on the contraiy, retain their metallic State, 
BO that all the oxygen with which the water combines to become 
peroKid« is liberated. 

In Older to effect the decomposition readily, it is indispensably 
Becessary that the metallic matter should be fiuely divided. Any 
metal which in the state of fine powder readily disengages the 
oxygen of the peroxide, effects it very slowly if the powder be 
coarse, and still more so if it be in mass. 

The same phenomena occur even when the peroxide is diluted 
with water, excepting that they are less distinct, and continue 
longer. This will appear from the examination which I am 

foing to state with respect to the action of metals upon the 
iluted peroxide. 

The experiments were all performed in the same way. The 
liquid was first put with a small pipe into a httle glass tube 
closed at one end, after which the raeta! was introduced. The 
i|uantity of peroxide employed in each experiment amounted 
only to a few drops ; when diluted with water, a larger quantity 
was employed. Tht action was considered as complete, when 
no more gas was evolved ; and tliis was rendered certain by the 
addition of a sm&]\ quantity of oxide of raangauuse. AH the 
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metals were tried in this manner, ejcceptiDg uranium^ titanium^ 
cerium, bariam, strontium^ calcium, lithium^ and the metals of 
the earths. 

Of the Metals which decompose the Peroxide of Hydrogen, and 
disengage the Oxygen without undergoing any Change. 

Silver, finely divided, procured by the recent decomposition 
of nitrate of silver by copper, and pure peroxide of hydrogen. 
Sudden and violent action^ the extrication of heat so great, that 
the tube became burning hot ; the silver retained its metallic 
state, and all the oxygen was instantly disengaged. 

Silvery finely divided, and peroxide containing nine times its 
volume of oxygen. Sudden and brisk effervescence, no sensible 
heat :. the silver was not oxidized ; the action was soon over, and 
all the oxygen was disengaged. The tube is not heated unless 
the peroxide contains at least 30 times its volume of oxygen. 

Silver precipitated from the solution of nitrate of silver by 
copper^ but the parts of which were become less finely divided by 
drymg. Action upon the peroxide much weaker than with the 
finely divided silver of the two preceding experiments. 
. ^Stiver in fiUngs. Action much weaker than the last. 

Silver in mass. Action extremely weak compared to that with 
divided silver. 

Platina in fine powder, prepared from the ammoniaco-rauriate, 
calcined with common salt, and pure peroxide^ of hydrogen. 
Phenomena similar to those with silver ; the action, perhaps, a 
little stronger. I do not conclude from this^ that tne platina 
itself acts more upon the peroxide than silver ; for in order to 
ascertain this, the state of division of the metallic particles, 
which so much influences their action, must be equal. 

Platina in fine powder, and peroxide containing nine times its 
volume of oxygen. Phenomena similar to those with silver. 

Platina in filings and in mass. The same action upon the 
peroxide as with silver in filings and in mass. 

Gold, finely divided, procured from the decomposition of 
muriate of gold by sulphate of iron. The same action upon the 
pure apd diluted peroxide as with silver and platina, provided 
the liquid be not sensibly acid. 

Gold in filings and in mass. The same action upon the per- 
oxide as with silver in fiUngs and in mass. 

Osmium in black powder and pure peroxide. Action more 
violent than with the preceding metals, which may depend upon 
the metal being more finely divided : in other respects, the pne- 
nomena were similar ; the same effects, except as to intensity, 
with osmium and diluted peroxide as with platina and silver. 

Palladium in powder, prepared by calcining ammoniaco- 
muriate of palladium, and pure peroxide. Ready and very lively 
action, but less so than that of platina, silver, gold, and osmium; 
great extrication of heat. Ail the oxy^^ix v^^% ^\^^w^;sv^^ 
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almost as booh as the acttoa occtured; the metal did not appear 
to be oiddized. If the peroxide were sensibly acid, it acted 
much leas readily- 

Palladium in powder, and peroxide containiug only nine 
volumes of oxygen. The same phenomena aa with silver, 
excepting that the disengagement of oxygen was rather leas 
rapid. 

Rhadiam in powder, prepared by calcining the ammoniaco- 
mnriate of rhodium, with pure and diluted peroxide. The notion 
of this metal is nearly the same as that of palladium, excepting 
that the presence of a httle acid djd not retard it so much. . 

Ltad reduced to fine fihngs and pure peroxide. Action at % 
first slow, but which gradually increases, aud finishes in a few 
mimitee, becoming extremely strong, and exciting much heat. 
All the osYgen is disengaged, and fdo not think that the lead 
is oxidizea. 

head reduced to fine fihngs, and peroxide containing nine 
Tolumes of oxygen. Action at first weak, gradually becoming 
Btronger, and then the bubbles of oxygen are rapidly liberate!^ 
and raise the metallic particles. Is there not a little oxide 
formed, which, it will be hereafter seen, readily decomposes 
oxygenated water? It is certain, that at the expiration of an 
hour, no oxygen remains in the liquor. 

Bismuth, well powdered, and pure peroxide. The same phe- 
nomena as with lead. 

Bhmulh, well powdered, and liquor containing only nine 
Tolumes of oxygen. The action is extremely slow. Bubbles 
are only occasionally given out ; but at the end of some hours, 
the liquor was always deoxidized. The metal did not appeal" to 
be oxygenated. i 

Mercury and pure peroxide. The same phentanena as with 
lead and bismuth, prodded the solution be not acid; whea'it 
contains a little sulphuric acid, there is also formed a red sub- 
stance, which is probably a subsulphate. 

Mercury and peroxide containing only nine volumes of 
oxygen. Very evident disengagement of gas, especially when 
the sohitifm ia rather alkaline than acid : the mercury is not 
oxidized : one drop of a very weak acid is suthctent to atop, the 
, disengagement. -^- „ j 

Cobalt, nickel, cadmium, copper. Very weak actioa. . ,. ,. ,ji 

J^fthe Metals which decompose the Peroxide of Hydiv>gen,ahif^A' 
-•lu.ii if'^Pi^Tt of the Oxygen, and disengaging the remainder. . ,j 

Arsenic in powder and pure peroxide. Sudden and m<fft 
violent action ; flame produced by the combustion of the arsenic, 
which, acidifying, prevents the whole'of the oxygen from being 
disengaged or absorbed, at least instantaneously ; consequently 
Tery great diaengag-eiiieut of heat. Wheti the peroxicle' is in 
excess, al) the mneaia becomes acid, and is dissolved. 
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'its volame or oxygen. No efFenrescence ; the hquor beoonieB 
immediately acid. This acid rendering the peroxide more fixed, 
it remains rot a long time more or less oxidized. 

M.olyl}den reduced to powder and pure peroxide. Very violent 
-action ; combustion of the metal with light ; great extrication of 
heat ; production of a very soluble acid, the taste of which is 
rather strong, and gives a yellow colour to the water. All the 
molybden disappears when tne peroxide is in excess. 

Molybden reduced to powder, and peroxide containing only 
nine volumes of oxygen. Sudden brisk effervescence ; production 
of acid ; absorption or disengagement of all the oxygen : ^t tile 
end of 15 hours, the liquor was of a superb blue colour. 

Tungsten^ chrome, and pure peroxide. The action weak at 
'first; and with the tungsten only after some time it becomes 
violent. 

• "' ^Potassium and pure peroidde. Sudden and violent action; 
'irivid combustion ; disengagement of oxygen^ and formation of 
vidkah : the experiment ought not to be n^e in a narrow tabs, 
' ftr sometimes explosion occurs^ 

^•^Sodifim and pure peroxide. The same phenomena as with 
^tassinm^ 

Manmnese and pure peroxide. The metal, in the form of 
'Smidi globules, produces brisk effervescence, and deoxidizes the 
liquOT readily. May it not be imagined that it is first oxidized, 
imA that it is the oxide which expels the oxygen ? Yet the glo- 
bules did not appear to be altered. In powder it acts still moie 
( strongly, becoming very soon violent : at the same time that the 
<0Xyg^i6 disengaged, ^eatheat is excited. 

Manganese and peroxide containing only nine times its voluiBe 
of oxygen. Brisk and sudden effervescence ; no heat ; complete 
deoxidizement of the liquor in a short time. 
(Zinc.) Action very weak. 

Irony tin, antimony, tellurium. No, or scarcely any, action at 
'ttll, even with the concentrated liquor. 

J'-.: Action of the simple non-metallic Combu&iibleSp 

^'^'-^ Aniong' ther simple ndn-metaUic eomlmstible bodies, there* are 
only selenium and charcoal^ which act upon peroxide of hydrogen 
in a mark^^onfjink^r; \ ' *  ' •• ^ . 




^dshrtely dissolves. 

. ^ JSkieniuni'VLSiA peroxide containing only nine timM)S ite vokoae 
^tjft oyygeti,  No^heat. Occasional bubbles are dis^gaged ; but 
^the liquor is Acidified in a few minutes. 

Charcoal in fine powder and pure peroxide. Sriddeuwxd'^^rj 
brisk action ypr^dMiioa of very ^wvsll&t»dft^^\te»J^^ ^v^i^^ 
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meiit of all the oxygen wlUiout the foroiation of any carbonic 
acid. 

Charcoal in fine powder and peroxide containing only nine 
times its volume of oxygen. Brisk effervescence without heat; 
all the oxygen is disengaged without the production of carbonic 
acid. Pass a certain quantity of the liquor up an inverted tube 
containing mercury, then introduce some well powdered char- 
coal. It will be found that the gas which is readily evolved fr(Hs 
the liquor is merely oxygen, and that it will be deoxidized in it 
very short time. 

Lamp Black. No action, unquestionably because the hquor 
does not moisten it. 

Action upon Metallic Sulphurels at Common Temperahirei. 

The greater number of the metallic sulphurets which I hare 
tried have a very marked action upon the peroxide of hydrogen. 
Very often this action ia violent, and accompanied with much 
heat when the hquor ia concentrated. Moreover, whether it be 
diluted with water or concentrated, there almost always results 
a sulphate, and a. more or leas sensible disengagement of oxygen. 
This occurs vritb the sulphurets of copper, antimony, lead, and 
iron: they are scarcely brought into contact before they are 
converted with effervescence into sulphates. 

The auluburets of arsenic and of molybeden act with more 
Tiolence than the preceding upon the concentrated peroxide ; 
heat and hght'are produced; but no sulphate is formed; the 
arsenic is acidified, and the sulphur remains almost unacted 
upon. The sulphurets of bismuth and of tin act very feebly, 
even upon the peroxide in the most concentrated state; the  
sulphurets of silver and of mercury (cinnabar) have no action 
at all. 

Action of Metallic Oxides at Common Temperatures. 

In general, metallic oxides tend to restore the peroxide of 
hydrogen to the state of protoxide or water. Some of then 
produce this effect by becoming more osidized; others without 
alteration, but disengaging all the oxygen in the gaseous form, 
which water absorbs to become peroxide. Some again disen- 
gage the oxygen, and are themselves reduced ; but few exert no 
action at all. 

The decomposing power of the oxides varies much. Several 
Gxpel the oxygen so suddenly from the liquor, that a kind of 
explosion occurs, and then much light and heat are evolved. 
The action of others, on the contrary, is slow, occasioning but 
slight effervescence, and no sensible heat. 

0/ the Oxides which absorb the Oxygen of the Peroxide, and 

restore it to the Slate of Protoxide or Water. 

These o.xides are barytes, strontian, hme, oxide of zinc, oxide 
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mfi perozidfr of copper^ oxide of nicktl^ the pioloxtdeft of men- 
ganese, iron^ tin, cobalt, ojude of arsemc, aod probaUv^^everalr 
odlen; is requisite tiMt the metallic oxide snould be mbist 
or ia solatio* : otherwise the oxygen would be disengaged, oit 
woold remain ift comlnnation. it is moreorer evident that ia 
proportion as the new oxide is produced, it ia possible that itmasp 
expel ft portion of the oxygen from the Itqaor, so that the action 
niay become complicated . 

barytes. When barytes water is poured into concentratedt 
dr dihited peroxide, a great number ot brilliant scales are preci* 
pitated ; these are merely hydrate of peroxide of barium, t>ut if 
barytes reduced to powder be used instead of barytes watez^ 
with slightly diluted peroxide of barium, a violent extricatioa of 
oxygen saa takes place, and much heat is excited. This heat 
may be derived from the absorption of the- water of the peroxide- 
by the barytes. As to the disengagement of the oxygen, it may 
be attributed to the heat produced hy the absorption of water, 
tod the formation of a small quantity of peroxide of barium : 
hydrate of barytes possesses the power of evolving oxygen from 
taeperoxide of hydrogen in all cases. 

mrmiiofii. Strontian presents the same appearances with the* 
peroxide as barytes does: 

lame. This base also produces with the peroxide of hydro- 
gem, phenomena analogous to those which have been mentionsd 
wiftfa^ the two preceding bases. 

Hydrate ef\ Copper. This hydrate, when mixed with the pei*. 
oxi^. of hy(ikr€>ffeD, becomes immediately a new oxide of an 
ochye-yellpw colour, and it rapidly evolves the oxygen of the 
peroxide whieh remained undecomposed. When the peroxide 
19 concentrated, the action is vivid, there is disen^agesaent of 
teait, aad it requires much to convert all the oxide ot copper into 
peroxide. In order tb»t the peroxidation may take place, it ia 
not only requisite th^^t the peroxide of hjFdoNigen shook! b^ 
diluted with water, but other circumstances nereafter to be nueiir 
fioned must be attended to. 

Catcined Peroxide of Copper. In this state the oxide of coppev 
cannot of course combine with more oxygen ; it produces a very- 
evident effervescence of oxygen gas when put into peroxide of 
hydrogen. 

Hydrate of Zinc, The same as copper : this oxide becomes a 
peroxide with oxygenated water, so that very little oxygen, is 
cyrfved. 

Oxide of Zinc hy Cakinatiojh, More converted into peroxide 
than in the former case ; the evolntioa of oxygen gas is extremely 
dight. 

Hydrate of Nickel, This is another oxide, which,, with the 
{wroxide of hydrogen, probably forms a new oxide ; it also occa- 
sicma a slight disengagement of oxygen. 

New Series, vol. hi. e 
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Oxide of' Nickel by Calcination. Very CTident efi'erveecencBi 
of oxygen from tlie peroxide of hydrogen. -j 

Protoxide of mangunese, iron, tin, cobalt. Tliese protoxides, 
when in the state of hydrates, are converted into peroxides wC, 
tJie same way as those already described. When oxygenatedt 
water is poured upon these nydratcB recently precipitated b)^ 
potash from their solution in acids, they are immediately peroxHj 
dized. The peroxides of manganese and cohalt will atlerwards, 
act upon the undecomposed peroxide, causing the rapid expoW: 
aionofits oxygen in the state of gas; the action of theperoxidaj, 
of iron is not very strong, and that of tiu produces no sensible 
efiect. 

Oxide of ArKfiic becomes acidified. 

Of the Oxidei which expel Oxygen from the Peroxide ofHydroget^ 
without beuig Peroxidized or Deoxidized. - 

There are a considerable number of oxides which possess thifli 
property; they will be described as nearly as possible in tli% 
order of their power of decomposing. , 

Native penxide of manganese in fine powder, with concentrate^: 
peroxide of hydrogen. Sudden and very violent action; the heal 
occasioned so great as to make the tube burning hot; the. 
deoxidation of Uie peroxide of hydrogen instantaneous 
complete. 

The same oxide of manganese with peroxide containing onljt 
nine volumes of oxygen. Very brisk and sudden effervescence j 
all the oxygen disengaged in a very short time from the oxygen- 
ated water. 

Veryjinelif divided peroxide of manganese, obtained by adding 
oxygenated water to a solution of manganese, and decomposing 
the solution by potash. The action of this oxide is stronger thaa 
that of the native oxide ; and when the experiment is performed 
with the concentrated oxygenated water, it takes place with a 
kind of explosion. , 

Peroxide of cobalt inpowder. This produces the same effects 
with tne concentrated peroxide of hydrogen as the native pei^. 
oxide of manganese does. 

Massicot in powder and highly concentrated peroxide ofj 
hydrogen. Violent action, great heat ; disengagement of all the 
oxygen in a lew minutes. 

Minium and peroxide of lead. These two oxides act also very 
strongly upon the peroxide of hydrogen ; the action of the per-^ 
oxide is extremely violent, and it becomes protoxide. 

Hydrate of peroxide of' iron, and concentrated peroxide <rf 
hydrogen. Action soon "becoming very strong; great heat, and 
complete deoxidizement of the hquor in a very short time. 

Hydrate of peroxide of iron, and liquor containing only one- 
ninth of its volume of oxygen. Very sudden effervescence, but 
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not bftik f 40- tkat the d^soxidizement reqoirei aoBda houni for its 
completion, 

OMk^'iroHy from tihe dfttompoMtioo. of water bj hot iron. 
Weak action nponthe pccoxide both concentrated and dilutedl 
KfUen hours were not nearly sufficient to complete the deoxi** 
xj^ment x>f the Uquor ; for it was found after tnis time nearly 
analtered. 

Oxide of nickel, peroxide of copper, oxide of Usmuth. The 
action of true oxides upon the concentrated liquor is not r&ef 
strong, but it is sufficient to evolve all the oxygen in the space 
of a tew hours/and in 16 hours they evolve it from the peroxide 
containing only one-ninth of its volume of oxygen. > ^ 

Potash, soda. Strong action even when they are dissolved in 
water upon the concentrated peroxide of hydrogen ; rather rapid 
evolution of oxygen ; very soon perfect deoxidizement. Whein 
the peroxide of hydrogen is diluted vnth water, the decomposi- 
tion takes place less rapidly, but eventually all the oxygen is 
expelled* 

Gelatinous magnesia, and highly concentrated peroxide of 
hydrogen. Very evident evolution of oxygen gas which gradually 
subsides before the total deoxidizement. . 

Gelatinous magnesia, and liquor containing nine times, its 
volume of oxygen. Rather brisk effervescence, which graduaUf 
subsides before the deoxidizement is complete. It appeajm, 
however, to evolve proportionally more oxygen when the liquor 
is dilute than when it is concentrated. ,, 

Magnesia in powder. The, action is weaker than when in tl|^ 
gelatinous state. 

Hydrate of barytes, strontian, and lime. But Uttle action. 
. Oxide of uranium,' urocured b}r decomposing sulphate pf 
uranium with potash. Still less action than the last oxides. 

Oxide of titanium in pom)der, sublimed oxide of zinc, oxide of 
cerium. Weak effervescence. At the end of 30 nours the liquor 
was scarcely deoxidized. 
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Of the Oxides which evolve the Oxygen of the Peroxide of Hydro^ 
gen, and which at the same time lose their own either partially 
or totally. 

These oxides are the oxides of silver, mercury, deutoxide and 
peroxide of lead, of gold, platina, and probably iridium, psdbh 
dium, and rhodium. 

Oxide of silver. Of all oxides this appears to have most 
action upon the peroxide of hydrogen ; it immediately expels its 
oxygen, and tnis occurs so rapidly, that explosion may 
happen when the peroxide is concentrated: moreover, the 
heat produced is such that luminous spots are perceived when 
the experiment is performed in the dark. Under these circum- 
stances, it is not extraordinary that the oxide of silver should b« 
reduced : the experiment should not be made ia ^ naxto^Ni ^^3i^^^ 
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The action is very strong, even when the peroxide of hydros- 
gen is diluted in water. In fact, oxide of silver occasions veij 
evident and sudden efiervescence in water which contains only 
« fiftieth of its volume of oxygen ; so that, v/hen a tube is filled 
-with mefeuvy, and inverted, and water containing 12 times its 
volame of oxygen is passed up into it, oxide of silver afterwards 
thrown up sinks the mercury so suddenly that the eye follows it 
with difficulty. In this case, there is no sensible production of 
heat, and yet the oxide of silver is reduced. This oxide a 
reduced even in the most diluted peroxide of hydrogen, so that 
it must not be conceived that the expulsion of the oxygen from 
the metal i^ not the efiect of temperature ; it may happen that at 
the moment of the action of the oxide of silver upon the peroxide 
of hjdrogen, the particles which act upon each other are much 
beattd, and that their number being very small compared with 
die liquor, they are incapable of raising its temperature half a 
degree. 

PEToiide of lead in jMmder. The action of this oxide npoA 
the peroxide of hydrogen is nearly as strong as that of the oxide 
rfifiiver, and the results are similar, excepting that the peroxide 
of lead is not reduced, but becomes merely yellow protoxide in 
the coneeptrated liquor. I doubt whether it undergoes similar 
deoxidizement in the diluted liquor. 

Minwm and peroxide of hydrogen. The same phenomena a» 
with the peroxide, excepting that the action, which is less rapid, 
takes plate without the evolution of light, and with less extnca- 
tion of heat. 

Hudraled peroxide of mercury, and peroxide of hydrogea. 
The hydrate of mercury previously moistened with water was put 
npon blotting paper, and the trial was then made in the usual 
way. In a moment, the yellow colour of the oxide becamered^ 
effervescence occurred, and soon became violent; there waft 
then great extrication of heat, the mercurial oxide was reduce*^ 
and the liquor completely deoxidized. 

Hj/drate of' peroxide of mercurif, and liquor containing cwly 
nine volumes of oxygen. Very moderate effervescence; no seO' 
sible heat; the oxide reduced in 24 hours; complete deoxidize- 
ment of the liquor also, provided the peroxide of mercury is in 
excess. 

feroxide of mercuri/ hjf heat in fine powder. This oxide in 
powder was of a greenish ochre yellow colour; when put into 
the cMicentrated peroxide of hydrogen, it became red. like the 
hydrate, aiid acted like it, but less quickly; the action alwayft 
finished violently, the disengagement of heat being very great, 
and the oxide reduced. Its action upon the diluted liquor ift 
weak. 

Brown oande of goJd in pomder, and highly concentrated per- 
oxide. Action sudden; violent; great extrication of hetrtT; 
KdtietioQ of the gold ; complete deoxidizement of the hqnor. 
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Oxide of gold, and liquor containing only nine volumes of 
oxygen. Sudden, brisk effervescence; no heat; the gold 
teduced ; and the liquor deoxidized in a short time. 

Oxide ^ platina in oovfderp obtained by boilinr muritte ff 
flatiiia with soda. 3imikr action upon concentrated and 4iliited 
peiroxide of hydrogen as the oxide of gold. 

Oxide of osmium, procured by calcining osmium with chlorate 
of ^potash, and hifi^hly concentrated peroxide of hydrogen. No 
sensible action ; but as soon as a small quantity of potash is 
adJded^ great effervescence ; much heat ; and the clear colour- 
Ihb Bqttor becomes of a dark brown. It is uncertain urtiether 
Uk oxide of osmium is reduced. The peroxide diluted vritk 
Mier acts simUaily, excepting with less intensity. 
;• Of the oxides ttmch do not act sensibly, if at all, upon the jpffu 
§xide (rf hydrogen. These are alumina, silica, oxide of chrome^ 
ferbsdde of tin, protoxide and peroxide of antimony and tungslis 



flevenl odier oxides are undoubtedly similarly cir cumttaaped^ 
bnt having had no opportunity of trying them, 1 cannot speak 
m&L aby certainty. 
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Astronomical Observations, 1821. 
By CkJ. Beaufoy, FRS. 

Bushey Heath, near Stanmore. 

JUlitade Alo 37' iA-S'' North. LongHude Wot in time 1' SO-ffT'. 



MOV. «0. SmnakMi of Jnpitef't firtk ^ d^ 24' Si" ? Mew Time at Budief. 

MteUite C 9 86 56 S Mwn Time fttOtamwid^ 

JItr. 21. Smenion of Jupiter's first J 11 80 19 ? Mtui Time ftt BudbM^r- 

satdlite » C H 81 40 > Mean Time at Oieeawich» 

Hiv. fit. JBmevsion of Jupiter's first ^ 6 49 13 > Mean Time at Bwhej. 

sateOitc C 5 60 43 > Mean Time atGreeowtt^ 

Ibr. 99. JSmenioQ of Ji^iter's tbiid < 6 48 08 { Mean Time at BMhflf. 



satdKte I 6 43 38 S^eanTimeat 

l^ee. C. Emersion of Jupitcr*s first < T 46 80 > Mean Tlmeat Bnshej. 

miOiU ...{ 7 4« 41 $ MMnTimeat.GitaraMi. 

Jko. aL IsuDffsion of Ji^iior's tluid < 8 36 81 3 Mean Time at Bwbef; 

2 8 36 48 {Moan Time at Qxwnivicll^ 
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Article XII. ' ' ■' 

The Mean Places of 46 Greenwich Stars, reduced to Jan. \, J9S2, 
from the Catalogue published in the Nautical AlmaAat for 
1823. By James South, Esq. FRS. 

(To the Editor of the Annals of Phihsophi/.) 

V- DEAR SIR, fl/actman-rfwf, Z)«.83, 18SI. 

•  In the Quarterly Journal of Science published in January and 
July last. Corrections in Right Ascension of the 36 principal 
Fixed Stars, weie published by me for every day of the present 
yeai', and it was my intention to have continued them annually had 
^t the Astronomical Society taken up the matter upon a more 
extensive scale ; and under the idea that the first results of its 
labours would have appeared before the public in time sufficient 
^ render the prosecution of my plan almost, if not altogether 
Ksele&s, that leisure which must have been employed by me to 
have had the computations ready against the present penod,hs8 
been otherwise disposed of. Should, however, fresh delays long 
postpone the publication of the Society's tables, 1 shall feel it 
my duty to resume the task, unless, in the mean time, some one 
yhould anticipate me. 

Unable, therefore, at present to give the corrections, f must 
content myself with offering a catalogue of the mean places of the 
46 Btars reduced to January 1, 1822, and t am the more anxidus 
to do this, in consequence of one which has appeared in the 
Kautical Almanac for 1 ^24 ; of this production it is needless for 
ttie to say any thing, except that it is inaccurate and unsatisfao- 
tory ; inaccurate, as far as the north polar distances of its stars 
<tre concerned ; and unsatisfactory, inasmuch as the long cooti- 
Bued habit of giving the right ascensions to huudredtlis -of 
ieconds, has been abandoned. While, however, in common with 
Others, I lament that such a catalogue should have found its way 
to tbe pages of a book which, in accuracy and precision, sboalo 
be surpassed by no one issuing from the press, I cannot consent 
to withdi-aw my confidence altogether from preceding catalogues, 
and go abroad in search of better ; thinking, as I do, tbat 
although unforeseen circumstances may have conspired to render 
one objectionable, still all should not be placed in the like cdn- 
3emnation. Under this impression, let me ure;e upon my fellow 
labourers in the same pursuit, the propriety of adhering to their 
own Greenwich catalogue published in the Nautical Almanac 
for 1823 ; so will their observations tally with each other's, and 
«leo with those made at our own great national establishment^ 
with instruments which are not less the piide and glory of Great 
Britain, than they are the envy and admiration of the world. 

J, SODTH. 
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The Mean Places «/'46 Greenwich Stan, 

Jan. 1, 1822. 
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ten* names. 
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1 
8 
3 
4 
5 
5 
5 
5 
6 
7 
7 

i 

9 
10 
11 
11 

12 
13 
13 
14 
14 
14 
14 
15 
15 
16 
17 
17 
17 
18 
19 
19 
19 
20 
20 
20 
21 
21 
21 
28 
28 
28 


4 
90 
57 
57 
52 
II 
25 

3 

5 
15 
45 
37 
23 
29 
34 
18 
58 
52 
39 
41 
44 
57 
15 
40 

7 
40 
41 
51 
27 
35 
18 

6 
26 
52 
30 
37 
42 
46 

7 

8 
35 
14 
26 
56 
47 
55 
50 


5-00 
2761 
90-OS 

9-71 
59-13 
39*65 
43-14 
33-41 
59-32 

2-97 
32-48 
18-18 
13-81 
58-97 
24-85 
50-51 
53-16 
3965 
58-59 
25-59 
25-53 
3003 
49-74 
3119 
32-90 
51-61 

3-05 
19 72 

9-40 
30-55 
30-55 
32-29 
40-70 
28-65 
54-95 
47-98 

6-00 
34-31 
46*56 
10-31 
22-14 
19-65 
19-58 
38*44 
4764 
54-20 
12-58 


75 
34 
I 
67 
86 
40 
73 
44 
98 
61 
82 

106 
57 
84 
61 
97 
77 
87 
74 
87 
35 
1 

100 
39 
69 

105 

105 
15 
•2 
83 

116 
75 
77 
38 
51 
79 
81 
84 

103 

103 
45 
28 
80 
91 

180 
75 
61 


48 
26 
38 
22 
36 
46 
51 
11 
24 
33 
38 
28 
43 
19 
33 
53 
9 
17 
25 
13 
18 
38 
13 
47 
53 
14 
17 
7 
40 

1 
23 
18 
29 
22 
48 
35 
1 
2 
5 
21 
9 
13 
10 
33 
44 
59 


19-75 
24-48 
86-67 
59-89 
48-69 
60-87 
23-77 
39*35 
50-01 

9-89 

3-30 
39-39 
50-43 
38-77 

8-45 
87-57 
58-28 
25-20 
58H)1 
54*66 
55-25 
86-67 
4118 
41-61 

9-87 
56-00 
40-13 

1-23 
47*76 
2479 
33-34 
54-55 

6-75 

9-85 
33-45 
45-46 
37-27 
46-99 
59-00 
15-75 

3-33 
58-45 

9-24 
4581 
47-60 
5710 
90-33 


14 
55 
88 
22 

3 
49 
16 
45 

8 
88 

7 

16 
32 

5 
28 
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Article Xtll. 

Obserualioiif on Mr. Sckoitlcraft's " Accwiit of the Nmtivt 
Copper on tire SouHrtrit Shore of' Lake Superior, wilh Hiatwi' 
cat Citations ttnd Miscellaneous Remarks, S^c." By Jdbb 
Taylor, Esq. MGS. Mining Eogineer. 

(To the Editor of the Aunah of Philosophy.) 

SIR, 

!t appears from the ioformation detailed by Mr, Stdiool- 
<irart, ttiat specimens of native copjier, varying in weight feom 
a few pounds, have been at vaiious times found on the alure 
gf Lake Superior. Mr. S. says: 

" The first appearsnces of copper are seen on the head of flie 
iloitage across Keweena point, two hundred and seventy CDil«fi 
beyond the Sault de St Marie, where the pebbles along t}ie 
shore of the lake contain native copper disseminated in wixt*- 
des varying in size from a grain of sand to a lump of two 
pounds weight. Many of tlie detached atones at this f\a.ae 
■Me also coloured green by the carbonate of copper, ana the 
Wdc strata, in the vicinity exhibit traces of tlie same ore- 
Theae indications continue to the river Ontonagon, which bus 
l«og been noted for the large masses of native copper found 
upon its bank&, and about the contiguous country. This rivff . 
{caUed Bonasoii on Mellish'i Map) is one of the largest of tJaJrtjf . 
trihut«ries which fiow into the lake between Point Iroquois rntui 
the Fond du Lac. It originates in a district of mountaioous 
country intermediate between the Mississippi river and the 
lidces Huron and Superior, and aft*r running in a northern, 
direction for one hundred and twenty miles, enters the latter at , 
the distance of fifty one miles west of Point Keweena, ia 
nertl) latitude 46° 62' 2" according to the observations of CapC 
Douglass. It is connected by portages with the MenomtHiie ■. 
river of Green Bay, and with the Chippeway river of the Mia- , 
sieaifipi, routes of communication occasionally travelled by Hm , 
Indians in canoes. At its mouth there is a vdlaa;e of Chipna* , 
way Indians of sixteen families, who subsist cbieQy on ilie \ 
tiah (sturgeon) taken in the river; and wliose location, iaA^ 
peDdently of that circumstance, does not appear to unite tine ■, 
ordinary advantages of Indian villages in that region. A strip 
of alluvial land of a sandy character extends from the lake up 1 
the river three or four leagues, where it is succeeded by high >i 
broken hills of a sterile aspect and covered chiefly by a growth 
of pine, hemlock, and spruce. Among these hills, which may «j 
be considered as lateral spurs of the Porcupine mountains, the > 
Copper Mines, so called, are situated, at the distance of thirty {> 
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tiiro milee from the lake, and in the centre of a region charac- 
terized by its wild, rugged, ajid forbidding a{>pearaDce. Tbe 
4bi^ nias8 of natire copper reposes on the west bank of the 
ffiver, at the water's edge, and at the foot of a very derated 
Audk of alluvion, the face of which appears, nt some former 
(period, to liave slipped into the river, carrying with it the mass 
'►of copper, together with detached blocks of granite, horo- 
Sdende, and other bodies peculiar to the soil of that place. 
The copper, which is in a pure and malleable etate, bes in coo- 
nexioii with serpentine rock ; the lace of which it almost com- 
^^etely overlays, and is also diBseminated in masses and grains 
throughout the si^stance oi' the lock. The «uiface ^ the 
metal, unlike most oxydable metals which have suffered a long 
exposure to the atmosphere, presents a metallic brilliancy; 
which is attributable either to alloy of the precious metals, or 
tto the action of the river, which during its semi-aunual floodd 
^nuries down large quantities of sand and other alluvial matter, 
4jiat may serve to abrade its surface, and keep it bright. 
The shape of the rock is very irregular — its greatest length is 
titree feet eight inches — its greatest breadth three feet fottr 
ini^s, and it may altogether contain eleven cubic feet. In 
^ze, it considerably exceeds the great mass of native iron foand 
aome years ago upon the banks ol' Ued River in Louisiana, and 
BOW deposited among the collections of the Hew York His- 
torical Spj^ety; but, on account of ibe admixture of rocky 
matter, is inferior in weighL Henry, who visited it in 176% 
estimated its weight at five tons. But, after examining it witJl 
«crapulouB attention, I have computed the weight of metallic 
*nj^tr in the rock at twenty two hundred ponnds. The qnati- 
mf may, however, have been much diminished since its first 
discovery, and the marks of cbissels and axes upon it, with 
the broken tools lying around, prove that portions have been 
cntoff, and carried away. The author just quoted observes, 
' that such was its pure and malleable state, that with an axe 
kK was able to cut off a portion weighing a hundred pounds.* 
Jfotwithstanding this reduction it may still be considered one 
of the largest and most remarkable bodies of native copper 
^on the globe, end is, so far as my revuling extends, exceeoed 
««y by a specimen found in a valley in Brazil, w^ghing 2668 
Pflrtugnese pounds," 

After various details as to circumstances under which the 
copper has been found, the author proceed* : 

** From aU the lacts wMch 1 have been able to collect on 
lake Snperior, and after a deliberation upon them since my 
tetimi, I have drawn the following conclusions ; — 

" isi. That the alluvial soil along the banks of the Ontou- 
•gon river, extending to its source, and embracing the con- 
^tious region whicfi gives origin to the MeuomuvAft Vww A . 
GSeen Bay, and to the Otisconsing, Chip^wa-v, w£\i.^x..^'cw»- 



68 Mr. J. Taylor oh Mr. Schoolcraft's " Accovnt of the [Ja«. 
jivers of Uie MiGsiesippi, contains very fracjuent, and aom^ 
most extraordinary imbedded masses of native copper; bu* 
that no body of it, which is sufficiently exteasive to become 
the object of profitable mining operations, is to be I'oaud at 
any particular place. This conclusion is supported by the facts 
already adduced, and so far as theoretical aids can be relied 
■upon, by an application of those facts to the theories of 
.mining. A further extent of country might have been embaced 
along the.shore of lake Superior, but tbe same remark appears 
applicable to it. 

" 2d. That a mineraiogical survey of the rock tbrmationa 
akirting the Ontonagon, including the district of country above 
alluded to, would result in the discovery of very valuable 
mines of the sulphuret, the carbonate, and other profitable 
ores of copper ; in the working of which the ordinary advan- 
tages of mining would be greatly enhanced by ooca^onal 
masses, and veins of native metal. This deduction is rendered 
probable by the general appearance of the country, and tte 
.concurrent discoveries of travellers, — by the green coloured 
waters which issue in several places from the earth, — by the 
bodies of native copper found, — by the cupreous tinge which 
is presented in the crevices of rocks and loose stones, — by the 
geolc^ical character of the country, and by other analogous 
cons i derati ens." 

The statement which is made by Mr, Schoolcraft that has 
particularly induced me to notice his paper is contained in the 
ibUowing paragraph : 

" The discovery of masses of native copper is generally con- 
sidered indicative of the existence of mines in tHe neignbour- 
liood. The practised miner looks upon them as signs which 
point to larger bodies of the same metal in the earth, and is 
4)fteD determined, by discoveries of this nature, in the choice 
of the spot for commencing his labours. The predictions 
drawn from such evidence, are also more sanguine in propor- 
tion to the extent of tlie discovery. It is not, however, an 
unerring indication, and appears liable to many exceptienfi. 
A detacned mass of copper is sometimes found at a great dis- 
tance from any body of the metal, or its ores ; and these, on 
the contrary, often occur in the earth, or imbedded in roek 
Btrata, where there has been no external discovery of metallic 
copper to indicate it." 

The opinion here expressed, and which is given as that of 

Eractised miners, is certainly incorrect; it is one indeed which 
as been often repeated by the writers of books, but which I 
will venture to add does not rest on tlie testimony of practical 
men. Detached, or insulated masses of native copper, or even 
of the richer kinds of ore, do not of themselves indicate the 
jiroximity of valuable mines, and in fact their occurrence is rue 
even in the moat productive districts. 
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The expenditure of considerable sums in unsuccessful trials^ 
and consequent loss and disappointment^ have often been the 
result of acting upon speculations similar to those quoted by 
Mr. Schoolcraft, which 9 though certainly plausible, are not borne 
out by experience, and which, therefore, it is desirable should be 
known, are founded only on a popular error. 

It is not uncommon to see specimens of ore of great richness 
exhibited, and to hear it inferred that they are a certain prog- 
nostic of valuable mines, whereas expenenced miners know 
that they are to be considered merely as rarities, that they occur 
frequently in irregular deposits, and seldom in any large quan- 
tity. The regular veins from which alone a miner would expect 
much, are generally enriched in a different manner ; and when 
ore occurs in large masses so as to be worth working, those 
•masses are usually composed of those varieties which are not 
extraordinarily productive of metal. 

Native copper and very rich copper ores do occur indeed in 
Teins, and have been often found in some of our best mines ; 
but they are of themselves not relied on as promising indica^ 
cations, unless accompanied by other favourable symptoms, and 
must be considered as rare productions, rather than as forming 
any notable part of the produce of mines. 

in judging of the probability of any country being productive 
of copper, a miner would attend to the appearance or discovery 
of regular veins, — to their extent, — to the rocks in which they 
occur, — the substances which they contain, — and to many other 
things which he would deem more important than any casual 
specimens of the metal or its ores, and particularly the richer 
Tarieties. 

He would require at least a combination of some of those 
indications which experience has shewn to be favourable in 
order to pronounce that expensive trials were justifiable, or that 
success was probable; ana in forming his judgment, such evi- 
dence as is here produced would have but httle weight. 

With regard to the probability of copper being found in the 
country described by Mr. Schoolcraft, near Lake Superior, so as 
-to become an object of research, it appears to me that from 
his report, there is very little to encourage such an expectation* 
Scattered fragments of native copper are found inclosed in 
masses of rock, not even in situ, — their original situation un- 
certain, — ^the rock itself not commonly productive of copper,— 
the surrounding country alluvial, or composed of red sand- 
stone,-"— no indication of veins, — and no appearance of substances 
as tare most frequently found accompanying the oresw 
• The fact is a very curious one, and if, as Mr. Schoolcraft spe* 
eidates, these masses may have been ejected from volcanoes in 
the Porcupine Mountains, it would be more desimUe to exa^ 
mine those -mountatas dian the district in which. thfir| 'unv vfir 
pear to be placed by aom% extau^rdinAinf o\i!i|AOQ.>> 
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AancLE XIV. 

Akalyses of Books. 

1. Philosophical Transactims for ihe Year 18'21. Part 11. 

This part of the Philosophical Trausactions contains fifte^t 
papers, the first of which is : 

1 . An Account of Experiments to determine the Times of Vibra- 
tiaru of the Pendulums in different Latitudes. By Capt. Edward 
Sabine, of the Royal Regiment of Artillery, FRS. and FLS. 

For the important communications made by Capt. Sabine to 
the Royal Society, a Copley medal has been awarded to him. 
Of this elaborate paper it will be impossible to give even a sketch, 
ibr the results of the experiments are contained iu upwards of 
20 tables, some of which are of great length. The precau- 
tiona which were taken to ensure accuracy will be best learned 
from Capt. Sabine's own words. He commences his paper by 
•tstigg, that " the clocks and pendulums used in these experi- 
ments are the property of the Royal Society, and were prepared 
by their direction under the immediate superinten dance of Capt. 
'Kater, who, in a manuscript account presented to the Royal 
Society, of the instruments furnished to the expeditions on the 
northern discovery, has described them as follows : 

"'The clocks were made by Shelton, and are the Bamewhicfc 
accompanied Capt. Cook round the world : for each clock, a pen- 
dulum was cast in one piece of solid brass : this was funushed 
with aknifeedgeof hard steel, perfectly straight, and finished by 
drawing the edge longitudinally two or three times on a son 
&orne, so as to take from its sharpness, and thus preclude any 
Alteration from wear ; the back of the knife edge bore firmljr 
against a stout cross piece, and the heads of the screws secup- 
iqg it, were sunk below the surface, and concealed by brass pine, 
to prevent their being removed : the knife edge was carefully 
Adjusted, so as to be at right angles to the direction of the gi«- 
Tity : a very firm support of brass was screwed to the thick planfc 
which forms the back of the clock case ; in this were imbedded 
two pieces of agate, which were ground into portions of holloir 
cylinders, finished iu the places to receive the knife edge of the 
pendulum : parallel to the agates, a small level was fixed in the 
direction of the cylinders, by means of which they could be 
placed truly horizontal : an arc divided into degrees and tenthf^ 
twt which might be read off by estimation to hundredths, was 
attached to the back of ihe clock case at the bottom of the peo- 
dulum, to give the arc of vibration. 

" ' Each clock was furnished with a triangular support of wood 
contiived by Dr. WoJIaston, and so firmly arranged that there 
iyyuws 410 reatvm to apprehend any moUoa ia Oie ^uA at sau^ 
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pension ; and it is sufficiently obrious that no change can take 
jdacein Uie length of the pendulum, but such as may arise firam 
a variation in temperature.' " 

Assuming the length of the pendulum yibrating seconds in 
ffae latitude of London, viz. 6P 31' 08-4'' at 39-13929 inches, 
^ich has been determined by Capt. Kater, the following table 
is given by Capt. Sabine, as presenting its length at each of the 
stations at which the clocks nave been set up, deduced from the 
observations detailed in this paper. 

Fbees of obiervatioii. Latitude. ^^'^^iSLf^-^'^^"^^ 



London 61^ 31' 08-4'' N .... 39-1392» 

Brassa 60 09 42-0 ....39-16929 

Hare Island...... 70 26 17-0 ....39-1984 

Melville Island. . . 74 47 12-4 .... 39-207 

Capt. Sabine's paper concludes with deductions as to Ae 
Sjgore of the earth ; and he gives the following table as contain-* 
ing the diminution of gravity from the pole to the equator, and 
the resulting ellipticity of the earth deduced from the preceding 
observations ; and the method followed in obtaining these dedue^ 
tions, Capt. Sabine states to be the same as that described hj 
JOapt. Kater in the Philosophical Transactions for 1819, p. 420, 
421. 

Diminution of gnmtf . ElKptieit j^. 

London and Brassa -0055066 .... ^ti-t 

London and Hare Island -0055082 .... •j-tt-t 

Brassa and Hare Island '0055139 . • • • ttW 

London and Melville Island . . . '0055258 .... -^^^ 

II. Some Observations and Experiments on the Papyri Jhundim 
thcRtdns of Herculaneum. By Sir Humphry Davy, Bart. PRS. 

This paper contains, first, a detail of the author's early expers- 
'menfs in England on fragments of papyri ; secondly, a descrip- 
tion of the rolls in the museum at l^aples, and of some analytic^ 
experiments made upon them ; thirdly, a detail of the varioqs 
chemical processes carried on in the museum at Naples on the 
MSS. and of the reasons which induced Sir Humphry to renounee 
l^s undertaking before it was completed ; and lastiy, some ' 
general observations on the MSS. of the ancients. 

As chlorine and iodine have no action upon pure carbci* 
naceous matter^ and a strong attraction for nydrogen, it w!f^ 
conceived that they mi^ht be employed to destroy the mattdr 
which occasions the adhesion of the leaves, witiiout injuring 
the carbon of which the ink is composed. 

A fragment, of a, brown MS, the. layers of which ^«<r; 
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in an iitmospliere of chlorine, and the letters became muck 
more distinct ; the vapour of iodine bad a sensible, but leea 
distinct action. 

In uBing chlorine it was found neceBsary to employ only ft 
amall quantity of it, and when the temperature was properly 
regulated, the muriauc acid vapoui' formed assisted toe sep^ 
ration of the leaves. 

The number of MSS, found at Herculaneum was stated to 
Sir H. Davy to be originally l(i96; of these about one-fourth 
had been operated on or presented to foreign governments ; and 
on inspecting the state of thoae which remained, it did not ap- 
pear that more than from 80 to 120 offered proper subjects for 
experiments ; and this estimate afterwards appeared too high. 

Sir Humphry remarks that the persons to whom the care of 
the MSS. is confided, or who have worked upon them, have 
always attributed the appearances which they possess to the 
action of fire, more or less intense ; but he is of opinion that 
the operation of fire is not at all necessary forproducmg such an 
impenect carbonization of vegetable matter aa that displayed by 
the MSS. and he strangthena his opinion by observing, that at 
Pompeii, which was covered by a shower of ashes that must have 
been cold, as they fell at a distance of seven or eight miles from 
the crater of Vesuvius, the wood of the houses is uniformly con- 
verted into charcoal ; yet the colours on the walls, moat of which 
would have been destroyed or altered by heat, are perfecUy 
fresh, and where papyri have been found, they have appeared in 
the form of white ashes, as of burnt paper. 

Sir H. concludes, that the different states of the MSS. 
depend upon a gmdua) process of decomposition, by the action 
of air and water ; the results of the action of heat upon the 
different specimens of the papyri proved likewise that they bad 
never before been exposed to any considerable degree of temper- 
ature. 

Only one method, and that a very simple mechanical one, had 
been used for unrollino; the MSS. It consisted in attaching 
thin animal membrane oy a solution of glue to the back of the 
MSS. and carefully elevating the layers by silk threads when the 
glue is dry. This, however, was found to be attended with 
some inconvenience, which Sir H. Davy proposed to obviate by 
mixing the glue with sufficient alcohol to gelatinize it : in this 
mode, the alcohol, from its greater lightness, penetrated further 
into the papyrus, but produced its gi-eatest effect immediately on 
the first layers. Ether was also tried by Sir H. Davy, and found 
to be eiBcacious ; it was apphed by a camel's hair brush, with 
precautions, for which we must refer our readers to the paper, aa 
well as for other experiments. 

For some time. Sir H. Davy states, that he was at hberty to 
choose and operate upon specimens ; but even after the efficacy 
and use of the new processes were fully allowed by the unroUen 



of tfae Mwmam, 4iuch obstaolet were thrown in the my aft to* 
ladace SirH. Dti^ to desist from all fiirtheroperatioin. < . 

This paper is accompanied with several engravings of copies * 
of a few of the firagments^ selected from neaiiy lOOy for the pur* 
pose of showing their nature. 

iTo be tumiinued,) 



2. An Account of the Interior of Ceylon and of its Inhabitants,. 

• with Travels in that island. By John Davy, MD. FHS. 

- * 

Dr. Davy informs us in the preface, that his work is fqrmed. 
from original materials collected in Cevlon during a residence; 
on that station on the medical staff of the army from Aug. 1816,r 
to Feb. 1820. 

. The substance of the three first chapters is on the physical state ■,. 
of the island in general, and on some particular branches of - 
natural history; and it is to these chapters that our atten*; 
tibn will be particularly directed, though much curious matter ; 
is contained in other parts of the book which has been col-; 
lected with a judgment and perseverance that justify the ge- 
neral and high estimation in which its author's abilities are 
held. 

• Dr. Davy remarks that the name of Ceylon, familiar to us, 
but unknown to the languages of the east, is derived probably: 
firom Sinhala, the ancient appellation, for which Lakka, and in- 
Pali> Lanka, is now substituted by the natives and commonly 
nsed. The island is in the tropic of Cancer, situated nearly, 
between the parallel of 6^ and 10^ N. latitude, and between 80r 
and 82^ E. longitude. 

. We shall now proceed to make extracts from the observations, 
contained upon the subjects most interesting to our scientific 
readers under various heads. 

Geographical Notices of the Interior. — ^The country is low, and 
almost fiat, with the exception chiefiy of the southern extremity; 
Adam's Peak, the Samenella of the Singalese, the most loKy 
mountain of Ceylon, is about 6,152 feet perpendicular height,, 
and Namana Cooli Kandy, which there is reason to infer is the 
next loftiest, is about 5,648 feet high. 

The character of the interior, in relation to surface, ^r^atly: 
varies. No where is the distinction of high and low land more, 
obvious. With tolerable precision it may be divided into flat 
country, hilly, and mountainous. The mountainous division is. 
skirted! by the hilly, and the latter is generally bounded by flat, 
country. Dividing the island into two equal parts by an imaginary 
line across, from west to east, the mountainous regions wiU 
occupy the middle of the southern half. The centre of this 
region is al;K>ut 7^ N. and 80^ 46"! £. Its great teu^tkY^ ^^iussi^ 
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67 milee, and its greatcBt width about 53. It is oat ea&yta 
describe with accuracy the boundaries and extent of the niUy 
divisioD. The features of each of the three divisions of tfie 
iatsfior are necessarily peculiar : graudenr is the characteiiatJii 
of the mountainous, beauty of the hilly, and Garaeneas of tlie 
lowland country, which a covering of luxuriant vegetation, with 
few exceptions, spread over the whole, does not tend to dimi- 
nish. !n few countries do mountains exhibit greater variety of 
forms and directions. They most frequently occur connected 
IB chains, and terminating in rounded or peaked Eummits. 1 do 
not cecollecl a single instance of a solitary insulated mountain. 
Their sides are always steep, and occasionally precipitous and 
rocky. In some parts, the chains of mountain observe a paral- 
lelisnr in their course ; in other parts, even neighbouring moun- 
tains do not correspond with any regularity in their direction. 

By some inquirers it is supposed that a correspondence may 
be traced between the proportional heights of the mountains, and 
llie depths of the adjoining valleys. As a general rule, such a 
supposition is not apphcable to Ceylon,. The curious circum- 
staoce of there being no lakes, not even a single stagnant pool 
among the mountains, is alone almost suflicient to show the 
fallacy of the preceding conclusion. 

In the highlands of Scotland, where the loftiest mountain is 
2000 feet lower than Adam's Peak, there are many lakes 
exceeding in depth 600 feet, and it is hardly credible to suppose 
that lakes of proportional depth ever existed in Ceylon that haVe 
since been filled up by the detritus of rocks, httle, if at ail, naore 
liable to decay and be disintegrated than the rocks ofthemoun- 
tains of Scotland, 

Geotogi/ and Mineralogi/ of Cei/lon. — In Ceylon, nothing is to- 
be observed of that order and succession of rocks that occur ki 
Saxony and in England, and in many other parts of Europe. 
Uniformity offormation is the most remarkable feature in the geo- 
logical character of the island. As far as my information extends^ 
the whole of Ceylon with very few exceptions consists of primi- 
tive rock. Another remarkable geological circumstance is, that 
though the varieties of primitive rock are extremely numerona, 
uid indeed almo&t infinite, the species are very few, and seldom 
well defined. The most prevaihng species is granite, or gneiss; 
the more limited are quartz rock, hornblende rock, and dolomite 
rock, and a few others, which may be considered, perhaps, with 
advantage under the head of imbedded minerals. 

The varieties of granite and gneiaa are innumerable, passing 
from one to another, and occasionally changing their cliaracter 
altogether, and assuming appearances, for which, in small 
masses, it would be extremely diflEcult to find appropriate names. 
Regular granite is not of very common occurrence. One of the 
best instances I know of it, is in the neighbourhood of Point de 
Galle, where it is of a grey colour, and Une-grained. Graf^ie 
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gMtiiifl it still rarer. '£he tely good ?xwiide of it with, whiisb K . 

am acquainted is at TriDcomalee^ where it ocQura of a beantifiil . 
^jlHiiibf:, do the sea shore^ about half a mile beyond Chapel Point, 
inibcdded ia a granitic rock. The quarts, in this instance, i& 
black Of gr«r^ rock crystal, and the felspar highly ciy stelline, and 
of a bright flesh colour. The quartz envelopes the felspar in yergr 
thni. hexagonal or triagonal coses, so that nothing can be morar 
diferent m appearance than the lon^itudii^al and transversa, 
fiosctnre of the rock. Neither is sienite common. It occuni» 
rather foiming a part of rocks of a different kind, than in great 
Qtountaia masses. Well formed gneiss is more abundant thaa 
^sanite. Its peculiar structure may be seen in many places, bat . 
nOi vhere more beautiful than at Amanapoora, in the Kandyaa. 
provinces^ where it consists of white felspar and quartz in a . 
finely crystalhne state, with layers of black mica, containing 
disseminated through it numerous crystals of a light coloured 

Smet. The more limited varieties of primitive rock, as quartz,, 
mblende, and dolomite rock, seldom occur in the form of 
mountain masses. 

Quartz in large veins and imbedded masses is abundant in tha 
granitic rocks. It is in general milk-white, translucent, full oC. 
rents, and so very friable as to remind one of unannealed glass. 

Pore hornblende and primitive greenstone are far from unconiK 
mon. They constitute no entire mountain or hill that I am 
amoare of, but they form a part of many, particularly of Adam's 
Peak, and of the hills and mountains adjoining jSandy. 

The varieties of dolomite are almost as numerous as those of 
Oianite. When purest, it is snow-white, generally crystalline,^ 
often highly crystalhne, composed of rhombs that are easily 
sc|Murated by a smart blow, but rarely finely granulac. I found 
a maedcmen of the highly crystalline kind, of specific gra.vit]F: 
VaAf composed of 

Carbonate of magnesia 56*0 

Carbonate of Ume 36*9 

Alumina 4*1 

SiUca 1-0 

Water , 2*0 

100-0 

. A very fine granular kind, of a beautiful whiteness, well 
adapted, for statuary purposes, is found in the neighbourhood o£ 
Fort Macdonald. A specimen of it that I tried was of specifi6^ 
gravity 2*74, and contained only a very small proportion of car-* 
Donate of magnesia. The varieties of most importance are mix** 
teres of dolomite with felspar and mica, and even quartz. It ia 
m rocks of this kind that tne nitre caves of the interior are found. 
' . In external character and general structure, the vaciatift^ ^ 
Nw Seriei, vol. hi, p 
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primitive rock exhibit fewer marked differences than might b« 
enpected, a priori. 

The recent formatlun is highly deGervtag of investigatton, 
both as a partial exception to the comprehensive idea, that the 
whole island is composed of primitive rock, and on account of 
its own interesting nature. I'he rock that occurs in this fonUB- 
tion, isot' two kinds, limestone and sandstone; both of these maj 
become very useful. Very good lime may be made of the fonner, 
ind serviceable millstones may, perhaps, be made of the latter, 
if it can be found, aa is very probable, of a coarse quality. 

We beg to refer our reaciers to the original for a more extended 
mccount of the geology of this island, aware that our limits Trill 
aot allow us to make more copious extracts ; and proceed (a 
consider !ts 

Mineralogical Productions. — ^The mineralogy of Ceylon is, in 
certain respects, singular and curious. The island is remarkabla 
for its richness in gems, and its poverty in the useful metals. 
It is remarkable too for the number of rare minerals that it- 
affords, and for the small variety of the ordinary species : tha*,. 
in its mineralogical character, quite oriental, better fitted fbr 
show than utihty, for pomp than profit. 

Its mineral productions may be considered under two heads.}, 
namely, those that belong to granitic rock, and those that 
belong to dolomite rock. 

The only metallic ores hitherto found in Ceylon are of iron 
and manganese. Iron, in different forms, is pretty seneraUje 
diffused, and tolerably abundant. I have met with the toUowioff 
species: Iron pyrites, magnetic iron ore, specular iron ore, rel 
hematite, bog iron ore, and earthy blue phosphate of iron. Re^ 
hematite ana bog iron ore are more common than the other apBm 
cies. It is from these ores that the natives extract the metalb^ 
Iron pyrHes is rare : it is to be met with at Ratnapoora, in Sa&^ 
gam, disseminated through a grey felspar [ock, and in reins <n 
quartz, at Mount Lavinia, on the sea shore. Magnetic iron ore I' 
have found in masses, imbedded in gneiss, in the neighbourhoooL 
of Kandy, and in a granitic, rock at Katabowa, in Welassey, and{ 
disseminated through a similar rock at Trincomalee. The earthy," 
blue phosphate of iron has been procured from a marshy groui^' 
in the neighbourhood ofColombo, and from a bed of bog-iron ore^ 
near Atgalle, not far from Kandy. It is said to be used by the 
natives as a pigment. It is worthy of notice, that no great bed* 
and that no vein of iron ore, has been found in Ceylon. Onl^ 
one ore of manganese, viz. grey manganese, or the black oxide, i|j. 
yet known in Ceylon. I first discovered it, about two years ago;^ 
in several parts of Saffragam and of Upper Ouva. 

From the nature of the rock, it might be expected that other 
metals would be found in Ceyinn, It may be remarked, it is not 
for want of search they have not been discovered. "Wherever/*, 
says o/ir traveller, "Ihave been amongst the mountains, I haWr 
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itbvi^ki mote iparticnlaily for tin and copper, but in rain, havmg 
neyer obsenFed the slightest traces of either, or of lead. Most 
ef tiie g^ms for which Ceylon is celebrated^ occur, I beliere, ift 
i^ranitic rock. 

"Belonging to the quarts family may be enumerated quartz, 
irdn-flint, chalcedony , and hyalite. Ceylon affords all the varie- 
tfes of quartz, as rock-crystal, amethyst-rose-quartz, cat's-e^^ 
mfcid prase. Rock crystal occurs in abundance, both massire 
and crystallized, of various colours, good quality, and in large 
masses. The natives use it instead of glasses for the lenses of 
spectacles ; they employ it too for ornamental purposes, and in 
iltatuary. Amethyst, also, is pretty abundant. Very beautiful 
i|pecimens of this mineral are found in the alluvion, derived from 
the decomposition of gneiss and granitic rocks, in Saffraram and 
tHe Seven Korles. I have seen a large crystal of it, lately found 
akav Ruanwelle, containing apparently two distinct drops of 
water. Rose quartz, which is pretty common, is often found in 
ihe same place as amethyst. Ceylon produces the finest cat's* 
eyes in the world, indeed the only kind that is highly esteemed, 
And that brings a high price. Prase is a variety of quartz that 
is of rare occurrence in the island. The second species, iron 
flint, is hot uncommon in the Kandyan country. The third spe- 
cies, chalcedony, there is strong^ reason to suppose, exists in the 
mountains of the interior. The fourth species, hyalite, is 
^hEtremely rare.; I have met with it only in a nitre cave in Doom- 
iMsra, partially encrusting a granitic rock. 

'■*■' Belonging to the schorl family, I am acquainted with two spe- 
cAes only that undoubtedly occur in Ceylon, which are topaz and 
schori. The topaz generally passes under the name of the 
'* white or water sapphire." It is generally white, or bluish or 
yellowish white ; it is commonly much water-worn, and perfect 
ctystals of it are very rare. Schorl I have not found m that 
abundance I expected : common schorl indeed is not uncommon* 
li'ourmaline is rare ; the few specimens I have seen of it of the 

reen, honey-yellow, and red varieties, were of bad quality, and 
could not ascertain their locality. It is the opinion of some 
writers, that both the emerald and beryl are found in Ceylon* 
l*he former certainly is not found, and it is even doubtful if the 
latter is. • Of the garnet family, three species occur in gneiss or 
gt^nitic rock, viz. the garnet, pyro|^e, and cinnamon stone. 

 The Zircon family is richer in Ceylon than in any other part 
ot^the world. Besides the two well established species zircon 
and hyacinth, I have met with a third, massive, opaque, and 
uncrystatlized, and of a dark-brown colour ; I have specimens 
of it weighing two or three ounces from Suiiragam. 

 For the ruby family Ceylon has long been celebrated. Foinr 
flfpecies of it, viz. spinell, sapphire, corundum, and chrysoberYU, 
occur, I believe, in gneiss, or granitic rock, ^i^m^ \Si c^otn^^da^ 
tiWriy rare ; Bapphire is much mote Common. 

f2 
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, The i^iirple vancty ot the oriental amethyst is rare; a green ' 
variety is still r^cer. The black sapphire too is rare. Corundum 
ii^ lass. fcequealJy u>et with than the sapphire. 1 know of ona 
place where it aboiiads, and I am not aware that it has beea 
£iMUid any where else in the idand. Corundum is the only 
iitecies of this family not considered a gem, and the only one 
tmX is applied to any purpose of utility. In the state of fine 
lewder it is largely employed by the lapidary in cutting Koi 
polishing stones, and by the armourers in polishing arms. I 

, Of the felspar family, it is highly probable, that several specien 
fiKist in the isliind. I have met with all the subspecies of 
felspar. 
, Of the hornblende famdy 1 am acquainted with two specie* 
only that occur iti Ceylon, viz. common hornblende, and glasf^ 
tKmolite. 

, Pitch&tone is the only mineral of the family of this name I 
futve ever found in Ceylon. 

Mica, as a constituent part of granite and gneiss, is abundant, 
i^samon chlorite is to be met with occasionally. Green eartlt 
is more rare : this minerai is of an unusually light colour, varytag 
irom green to light applo-green. 

Magnesiaa miDerala are far from abundant in Ceylon, Tba 
only minerals qf this kind tliat I met with were dolomite, ear-< 
bonate of magnesia, and talc. The very rare mineral, native car- 
bonate of magtiesi^ 1 discovefed in a nitre cave in the valley ofi 
Maturatta, accomm^nied with dolomite, and encrusting and i^ 
eluded in gneiss. The beat specimens of it were of a pure iinow> 
idfaite, earthy texture, rather harsh to the feel, destitute of smelL 
wlien breathed oii, and not adliering to the moisttongue. It V»- ' 
nedin specific gravity from '232 to 2-70, according to its com- 
pactness. One s^cisien of it that I examined was composed o£ 

Carbonate of magnesia 86 

Water 6 

"' Silica, with sHghl traces of carbonate of Ume. 9 

Too 

Calc spar, anhydrous gypsum, and calc sinter, are the only 
flWre calcareous minerals that I have observed in Ceylon. 

Belonging to the inflammable class of minerals I know oi, 
only two that occur in Ceylon, viz. graphite and sulphur, the Irtter 
i» extremely rare in Ceylon ; indeed its occurrence is not yet. 
demonstrated in a manner perfectly satisfactory. 
, The mode in which getns are sought for is eo simple that it. 
hardly deserves the name of an art. It is only in alluvial groundu 
it has been remarked, that these scarce and beautiful minerals 
have yet been discovered in Ceylon-. Where there is a proba^. 
Yfuit^ of finding them, pits are sunk from 3 to 20 feet deep; the 
rcoarse sand and gravel through which thery are generally 4i»-t 
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seminated is collected and carried in baskets to an adjoiiK- 
ing stream, where it is well washed ; the liglfter particles asif' 
got rid of by a rotary motion given to the basket in the open^ 
tion ; and the residue, still wet, is transferred to shallow baslett 
for careful examination. 

Ores of Iron and Manganese, it has been observed, are &it 
ocly ores that have yet been discovered in Ceylon. With the 
mode of reducing the former, and of working the iron whicH 
they extract, the natives are well acquainted. Their process df 
smelting iron, like most of their other processes, is remaLrkafaiifr 
for its simplicity. Hie most complete Singalese smelting-house 
that I ever visited consisted of two small furnaces under H 
thatched shed. 

Salts. — ^The saline productions of Ceylon are fiir from nuttP^ 
Tous. The only salts, the existence of which I have ascertaineti 
in a satisfactory manner, are the following ; viz. nitre, nitrate "^IF 
Hme, sulphate of magnesia, alum, and common salt. Thesfe 
Mlts, with the exception of common salt, have been fowntB. 
hitherto in the interior only, and in certain caves, where, not 
bein^ liable to be washed away by the heavy tropical rains, they 
. admit of being detected. 

Nitre and nitrate of lime are of frequent occurrence. Judgiii|^ 
firom four nitre caves that Ihave visited, and from the specimens 
of rocks of several more that I have examined, I believe iiM 
they are all very similar; and that the rock in which they occur; 
in every instance, contains at least felspar and carbonate of lime, 
fit)m the decomposition of the former of which, the alkalinelmM 
of the salt is generally derived, and by the peculiar influence <tf 
file latter (yet not at all understood) on the oxvgen and azote -df 
the atmosphere, the acid principle is generated. 

Niire Cave of Memoora. — ^Tne first view of the plaoe ww 
exceedingly stnking. A large cave appeared in a perpendicular 
fece of rock about 300 feet high crowned with forest, at the 
i>ase of which was a stage or platform of rubbish, that seemed in 
danger of sliding into a deep wooded valley, closed in by moun* 
tains of considerable elevation, and remarkable boldness. The 
cave was 200 feet deep, and at its mouth, which v^ras nearly 
semicircular, about 80 feet high, and 100 wide. Its floor was 
rocky and steep, rapidly ascending inwardj and its extremity 
ivas narrow and dark. To facilitate the ascent, ladders were 
|>Iaced in the most difficult situations. The nature of the toA 
of which the walls of the cave are formed, has already bec»i 
described. The workmen whom I found at their labours, 16 iti 
number, were the rudest set of artificers I ever witnessed ; their . 
bodies almost naked were soiled 'with dirt, and their bushy 
iyeards and hair were matted and powdered with brown dust. 
When I arrived, they were occupied, not in the cave> but on tite 
phtform before it, attending to the operations that wet^ A%Me& 
going onm tiie open air, of filtration, eva:!pot«!iaou, «cA wjWAi- 
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loation. The apparatus eiupluyed was curiuiui from ita simpli- 
city and rudeness. A small stream of water was led from a<< 
distance to the place by a pipe of bamboos ; the filters were of 
matting, ia the shape of&quare hoses, supported by sticks ; and* - 
the evaporating vessels, and indeed all the vessels used, wetftH 
the common chatties of the country, of which a great many were ^ 
assembled of various sizes. The cave may be considered partly ' 
natural, and partly artificial. 1 was informed that during the 
last 5U years, for six montlis in the dry season, it has been, 
aonuidly worked, and that each man employed was required to 
furnish a load of nitre, which is about 61) pounds, to theToyd>'< 
stores." 1' 

Saltpetre. — The preparing of saltpetre, and the manufacture of i 
gunpowder, are arts which the Singalese, for many years, have '■ 
Gonstantly practised. The process of preparing the salt, in 
different parts of the country, was very similar. When the »alt^ 
occurred impregnating the surface of the rock, as in the care-' 
near Mem 00 ra, the surface was chipped off with small stronc' 
axes, and the chippings by pounding were reduced to a state ,^^- 
powder. This powder, or the loose fine earth, which, in most of > 
the caves, contained the saline impregnation, was well mixta 
with an equal quantity of wood-ash. The mixture was throw a' 
on a filter formed of matting, and washed with cold water. That 
washings of the earth were collected in an earthen vessel, a»d 
OT^iorated at a bniiing temperature till concentrated to that^r 
degree that a drop let fall on a leaf became a soft solid. The' 
concentrated solution was set stside, and when it had crystal-i 
lixed the whole was put on a filter of mat. The motlier-lye tha^ 
passed through, still rich in saltpetre, was udded to a fresbi 
weak soliUion to he evaporated a^ain ; and the crystals, aUMti 
having been examined, and freed from any other crystals of a' 
different form, were either immediately dried, or, if not suffix 
ciently pure, vedissolved and crystallized afresh. The operationlB 
just described were generally carried on at tlie nitre caves. . Ib 
the province of the Seven Korles, besides extracting the salt ^ 
the caves, the workmen brought a quantity of the earth to Ihoie 
houses, where, keeping it under a shed protected from the Wtoidi 
and rain, without any addition excepting a little wood-ash, litejt 
obtain from it every third year a fresh quantity of salt. . i .* 

Gunpowder. — In their mode of manufacturing gunpowd^' 
which is veiy generally understood, there is not the least refiiieJ 
ment. To proportion the constituent parts, scales are used, uHt 
not weights. The proportions commonly employed are five uaxiB 
of saltpetre, and one of'each of the other ingredients of sulphni 
and charcoal. Tlie charcoal preferred is made of the wood ot 
Jbe parwatta tree. The ingredients moistened with very weak 
itfne water, and a little of tne acrid juice of the wild yam, tat 
ground together between two flat stones, or pounded in a. rice 
BlOEtar. - Afler the grinding or pounding is completed, the ntoisl 
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inms is asqxited to the sunshine to dry. .Nothing further m^-. 
done to it; no attempt is ever made to granulate it, and it is. 
used lathe state of a very, coarse powder, or impalpable dust.  
Considering the radeness.of the method, the gunpowder is better.-^ 
than could be expected. Some specimens of it that have beea. 
exajmined have inflamed readily , exploded very strongly , and>. 
have left little residue . 

>:Comm(m Mi/t forms in great quantities in certain lakes on the. 
sea-shore, but of rare occurrence indeed in the interior, except 
in /veryi ^minute quantity. Dr. Davy has given a detailed.' 
account of the manner in which salt is procured, and is decifC 
dedly of opinion, that the sea is the source from which the salt : 
is* derived, and that evaporation is the cause of its production or 
forming. 

Dr. Davy observes, that the importance of the subject i» 
greater than it may appear to a casual reader, the monopoly of; 
salt of the Megam-pattoo yielding government a revenue of at. 
least 10,000/. a year, and the whole island bein^ almost entirely 
dep^ident on this district for Ihe supply of this necessary of 
life. He adds : Were the salt lakes scientifically managed, theyi 
might be made to yield not only any quantity of common salt to 
supply all India, but almost any quantity of magnesia might. 
be extracted from the residual brine. 

Jewellery. — ^The Singalese woi4l in gold and silver with consi- 
derable dexterity and taste ; and, with means that appear very 
inadequate, execute articles of jewellery that would be admired 
certainiy in this country, and not very easily imitated. The best 
artist requires only the following apparatus and tools : — a low 
earthen pot full of chaff or saw-dust, on which he makes a httle' 
oharcosdt fire ; a small bamboo blowpipe, about six inches long> 
mth which he excites the fire ; a short earthen tube or node, : 
the extremity of which is placed at the bottom of the fire, and 
through wliich the artist directs the blast of the blowpipe ; two 
ok three small crucibles made of the fine clay of ant-hills ; a pair 
off tongs ; an anvil ; two or three small hammers ; a file ; and to 
conclude the list, a few small bars of iron and brass, about two 
inches long, differently pointed for different kinds of work. It: 
is astonishing what an intense little fire, more than sufficiently 
strong to meSi silver and gold, can be kindled in a few minutes in 
the way just described. Such a simple portable forge deserves 
to be better known : it is, perhaps, even deserving the attention 
6t the scientific experimenter, and may be useful to him when he 
wishes to excite a small fire, larger than can be produced by the 
oomibon blow-pipe, and he has not a forge at command. The 
success of the httle Singalese foree depends a ^ood deal on 
the 'bed of the fire being composed of a combustible material 
and a very bad conductor of heat. 1 

. 'It would be tedious to enumerate the variety of work a native 
blaiduffiithdi^ equal to |, locks, ;afid even^gun^loeki. a.\id:\^raGC^ 
bsirds, do not exceed his abilities. The workmsitAVA^ v% vc^%«^ 
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«oaise, and not to be praised, but Btill they answer pretW weB' 
the purpose for which they were intended, and give sattsftictloa' 
to those unacquainted with better. The smiths use a compOBi- 
tion M K lione in sharpening knives, and cutting-iustruraents/ 
that is worth noticing. It is made of the capitia resin and or 
corundum. The comndiim, in a state of impalpable powder, is 
mixed with the resin rendered liquid by heat, and well incorpo- 
nted. The mixture is poured into a wooden mould, and Its. 
SMriaco levelled and smoothed while it is hot ; for when coW, it 
it extremely hard. It is much valued by the natives, and pre- 
ferred by them to the best of our hones. 

In coHcludiug our extracts from this volume, it would b* 
i^uBtice to the author not to remark, that it is written ibk 
plain and clear style, and embraces many topics of gfenonll 
laformation. It is embellished with maps, numerous en^ravhiga^ 
and cuts, which serve well to illustrate the entertaiurog; puo 
tieulars contaioed in the te\t. 
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HOYAL SOCIETY, 

^.-i.-, ^. — The first meeting of the Society took place thiaday* 
men the Croonian lecture, on the " Adjustment of the Eye,'' 
by Sir E. Home, Bart, was commenced. 

Nov. 13. — The above lecture was continued and concluded. . 

Nov. 22.— A paper was read, entitled, " ExperimeutA to cl«te» 
nunc the Amount of the Sip of the Magnetic JVeedle in London^ 
iu August, 182 1." By Capt. E. Sabine. , 

Nw, 30.— This beinff St. Andrew's Day, the SocieJy held 
their annual meeting, when the following gentlemen were«leoUA 
officers for the year ensuing : 

President. — Sir Humphry Davy, Bart. 

Treasurer. — Dalies Gilbert, Esq. MP. 

Secjetaries. — William Thomas Brande, Eaq. and T^lor 
Combe, Esq. 

Coui,cil.— Bishop of Carlisle; C. Hatchett, Esq.; J. F. W. 
Herschel, Esq. ; Sir E. Home, Bart. ; John Pond, Eaq. ; W, H* 
Wollaston, MD ; Thomas Young. MD.; Earl of Aberdean^ 
Matthew Baillie, MD. ; John Barrow, Esq.; B. C. Brodie, Et^.} 
IVilliam Hamilton, Esq.; Jame^ '^'^'X' ^^^-i Marquis of Lmh* 
downe; Alexander Marcet. MD. ; Thomas Murdoch, £aq.4 
Sir Robert Seppings, Knt. , 

Sir H.Davy, the President, deUvered adiBcouraeonpresmitiiie 
ttro Copley medals, to J. W. Herschel, Esq. and Capt. £dw«ra 
Sahine, RA. la the limita to which we are necesi>arily r«stri(494( 
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it j« qaite inpowbls to do justice to this discoune, or to cohm; 
to toe r«udec ta adequate idea, of the piofouud' attentioo sod 
reapect witli which it was received hy the Society ; but we shtH 
aUempt to sketch an outhne of so»tt: of the more striking and 
intarealtng parts of it. 

The President began by observing, that the prepress ordiseo- 
rety is always aa agreeable subject of conteniplatiou, whicA ■> 
increased when it ariaes from the talents of our own countrymen, 
wpocially when connected with the power of distiaguishiog 
them by a lasting token of respect. The President then stated 
luB conviction that the Society would participate in the satiafEC- 
tioB ba felt in the decision ot the Council, in awarding Copley 
vedAk to the gentlemen already named. 

AUoding to the labours of Mr. Uerschel, Sir Humphry Dsvy 
observed, that no branch of science is so calculated to excitt 
uhaiMtion as the sublime or transcendental geometry, as skow- 
isg tbe wonderful powers of the human mind, and demonGtratiug 
the beauty and wisdom of the system of the uuiverse. It must 
be gratifying to the Society, he observed, to see Mr, Her- 
scbel who, at an early period of life, had gained academical 
honours of the highest kmd, successfully continuing his piiiauit 
of that kind of knowledge by which, from the labours of Newton^ 
the Royal Society had acquired so much glory. Sir Humphry 
tlien mentioned that Mr. Herschel has contributed four papers 
to the Transactions of the Society on pure mathematical subjects; 
tke merits of these, he observed, could only be appreciated by 
deeply studying them. Mr. Herschel,the President continuedi> 
had not confined himself to the invention and development of 
formulae, but had made important applications of them, andtlwt 
ahhough the higher mathematics strengthen the reasoning facul- 
ties, and afford intellectual pleasure, yet their grandest end and 
use are in solving the physical phenomena of the universe, and 
modifying the properties of matter. Sir H, then alluded to two 
other papers of Mr. Herachel, in the Transactions of the Society, 
on Pbyaico-Mathematical subjects, connected with optioti 
phenomena. In the first of these papers, on polarized li^t, Ihe 
(Ulthor was stated to have added to the subject, by some novel 
investigations, and had reduced the explanation of the phenomena 
4o one general fact. In this paper Mr. Herschel had extended 
OT modified the views of others, but the second on the abfln*- 
tions of compound tenses and object glasses was more originrf, 
awt was, Bfi the President observed, on a subject highly im- 
ifoctant to practical optics, by enabling artists to subBtitBH 
«Batheinatical rules for empirical methods in working ^eit 
f^asaas : thus adding, said the President, " to the immense 
•bligations owing to the name of Herscbell in every thing con- 
aected with the progress of modern astronomy, and the know- 
ledec' of celestial phenomena." 
:■ On proaeating the medal to Mr. Herschel, tht VTwaAmsft. 
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daaiTed him to receive it as a mark of the respect itnd admiia- 
tioD of those talents which he ttad applied with so much zeal ' 
and success ; and to preserve it as a pledge of future exertions 
in the cause of science and of the Hoyal ii^ociety ; and he as- 
sured hitn that he could communicate his labours to no pubUc 
body by whom they would be better received, or through whoae 
records they would be better known to the philosophical wodd. 

" Mr Herschel," the President observed, " was in the pritne 
of bfe, in the beginning of his career, and had powers and ac- 
quirements capable of dlustrating and extending every branch 
of physical inquiry ; and in the field of science, there were spots 
not yet investigated, or not yet cultivated. Where the laws of 
sensible become connected witii those of insensible motions, the 
mechanical with the chemical phenomena, he observed that lit- 
tle was known ; and that in electricit}', magnetism, heat, the re- 
lations of the crystaUized forms to the weights of the elements 
of bodies, there were a number of curious and important ob- 
jects of research. 

" May you continue," said the President, in concluding his 
address to Mr. Hei'schel, " to devote yourself to philosophic^ 
pursuits, and to exalt your reputation, already high, ' Virtutem 
extendere factis,' and these pursuits you will hnd not only glo^ 
rious, but dignified, useful, and gratifying, in every period of life i 
this indeed," continued the President, " you must know best 
ia the example of your illustrious father, who, full of years and 
of honours, must view your exertions with infinite pleasure, and 
who in the hopes that his own imperishable name will be perma- 
oently connected with yours in the annals of science, must look 
forward to a double immortality." 

(n speaking of the researches of Capt. Sabiue, the Presid«it 
observed, that the expeditions to the Arctic regions, which had 
been planned with much liberality and sagacity, had awakened 
strong interest in the public mind, and he observed that it 
would be unnecessary to point out the particular merits of those 
bold and enterprising persons who had devoted themselves to 
the cause of science and their country. 

As, however, Capt. Sabine had been appointed Astronomer 
aod Philosophical Observer to the two first of these expeditimu, 
in consequence of the recommendation of the Council of the 
Royal Society, they had thought it right to express their sense 
of his merits by awarding him a Copley medal. 

The President observed, that Capt. Sabine had shown great 
iadustry and perseverance in making experiments under pecw> 
Itarly difiicult circumstances, and had accumulated an immense 
number of observations in astronomy and meteorology, and in 
the phenomena of magnetism and gravitation ; and the principal 
of the experioients were conducted on the ice of the polar sea, 
where the vessel was for several months frozen up, Duiing a 
considerable part of the time he was in darkness, on oaty gu^ed 
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by a very doubtful twilight ; and such was the intengity of the ' 
cold^ that the artincial horizon of mercury became frozen during' 
an observation^ and yet, continued the President, Capt. Sabine's' 
experiments seem to have been conducted with as much care 
and precisioti as if he had possessed the conveniences of an' 
Observatory, and the advantages of the happiest climate. 

The President stated, .that three papers by Capt. Sabine had 
Ibeen published in the Philosophical Transactions, the two first 
relating to magnetic phenomena, and the last containing an 
account of experiments, on. the acceleration of the vibrations of 
thependulum in different latitudes. 

The President then entered into some details on the subject 
of Capt. Sabine's last paper, and stated the results of his cxperi-^ 
nentSy and he observed, that he was now gone to complete hig 
investigation even to the line ; ^' having braved the lone nighty^ 
and almost perpetual ^ wmter, of the polar regions, he is gone • 
with the laudable object to expose himself to the burning sun 
and constant summer of the equator." 

Capt. Sabine, not being present for the reason already stated, 
the President delivered the medal to his brother, requesting that' 
in apprising him of what has taken place, he would state to him 
the deep sense entertained of his merits. His knowledge of the 
expression of the opinion of the Royal Society may, perhaps, : 
said the President, animate him during the difficult enterpnze 
he has undertaken, as he had already shown how highly he 
values the praise of the Royal Society, which, with the good- 
opinion of ins countrymen, had been hitherto the only reward of/ 
his laboui^ ^' Assure him," said the President, ''how strongly 
we feel his disinterestedness and genuine love of science, ann 
that our ardent wishes ai'e expressed for his safe return, and for 
the successful accomplishment of all the objects of his voyage, 
which will ensure to him additional claims upon the gratitude of 
all lovers of science." 

Dec, 23. — On some Alvine Concretions found in the Colon of 
a young Man, in Lancashire after Death, by J. G. Children^ 
Esq. FKS. &c. 

. It appears from the statements contained in this communioa* 
tioB, that the young man, whose case it relates, had eaten at 
vuious times a large quantity of plums, and generally swallowed 
4» stones. AfteT'Some time, a hard circumscribed tumour wai' 
discovered on one side of the abdomen, which was distinctly fek 
to be an alvine concretion. The usual remedies were supplied in 
vain for removing it, and afler having been attended for about^ 
three months by a medical man he died. 

On opening the body, three closely compacted concretioOBi 
iirere found rather high upon the left side, and a fourth considei^^ 
ably lower. This lastSvas sawn asunder by the medical gentle* 
man who opened the body, and was found to contain a pluiik' 
itoiie-iji'-fb0ocntape«..^n . 

*  Vt 
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The total weight of the concretions in the stale in which Mt. 
Children received them was about 4f ounces ; the largest weigh- 
ing 1036 grains, and the smallest about 5U grains. The specific 
gravity of the largest was ]*875. 

100 parts yielded, by analysis, animal 

matter, chieSy gelatine 25*2 

Besia 3-9 

Ammoniaco-iuagDesian phosphate . . . &*16 

Phosphate of hme 45-34 

Vegetable fibre 20'3 



The vegetable fibre appeared to be derived from the oatmeal 
which forms a considerable proportion of the food of the labaar- 
iog class in Lancashire. 

On the same day, a paper was read, by Dr. Wollaston, on the 
Adjustment of Chromatic Object Glasses. 

Atthe same meeting, a paper was read, by SirEverard Home, 
on a new Species of Rhinoceros found in the Interior of Africa. 



Article XVI. 



I. Cornet. 



The Suditei/, or Neta Sontk Wales Gazette of April 7, nieniioDS a 
beantifni comet at that period visible in the hemiephere. It formed 
B triangle to the south-west, with the west shoulder of Orion and 
Aldebaran. 

II. Plymouth Breakusater. 

M. Dupin furnishes a very curious estimate of ttie number of |)er^ 
MDB employed on thig chef-d'teuvre of naval architecture, and the 

Xantity of stone sunk by each individual. On contrasting this.whll 
 parallel works at Cherburgh, it appears that three persoDKUt Pbr^ 
mouth were enabled to accomplieh as much as four at the laUCr 
place, iu the same period of time. 

III. Ventilation of RooDii. 
Mr. Perkins has suggested an improved mode of ventilating and 
warming rooms. It consists in introducing a column of cold air ira- 
medialely at the back of the stove, and by this means, a large portion 
of the heat usually wasted or misapplied, is equally dilFused over the 
room. The greater the quantity oF air which is made to strike againet 
ind pass by the stove, the greater is the quantity of heat given out 
Jf^Jt. It wiU not, however, work to good advantage when the room 
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if airtight, and to remedy this evil, it is adviseable to pierce an 
aperture in the ceiling, or by opening a door in an adjoining apart- 
ment produce the necessary current. 

IV. Lampyris Noctiluca and Splendidula, 

In a curious paper on the phosphorescence of these animals, M. 
Macaire has drawn the following conclusions, which he gives as the 
result of a variety of observations: — 1. A certain degree of heat ia 
necessary to their v(duntary phosphorescence. 2. Their phosphores* 
QpDce is excited by a degree of heat superior to the first, and is irre* 
Cove rt tbly destroyed by a higher temperature. 3. All bodies topa^ 
bte of coflu^lating albumen tidce away from phosphorising matter iti 
yower or phosimorescence. 4*. The phosphorescence cannot take 
l^ce but in a (^ which contains no oxygen. 5. It is excited by tbe 
galvanicpile, bat no effect is produced upon it by common electncity $ 
akM O'. The ph o sphorescent matter is composed principally of albumen. 
— TBibliotheque Universelle.) 

V. New Amil^es of Meteoric Iron. 

Dr. John, of Berlin, has lately submitted to analysis, specimens of 
the meteoric iron, which is disseminated in the aerohtes of Chatonnayt 
of I'Aigle, and of Sienna ; the following are the results of his experi* 
ments. — 

Iron of the aerolite, 
OfChatonnay. Of I'Aigle. OfSiennji. 

Iron, 92-72 92*72 92-72 

Nickel, 5-50 S'50 510 

Sulphur, I-OOl 

Cobalt, .... 0*78 > Minute quantities which were not weighed^ 
Qirome a trace. ... J 

« 

iOOOO 

Bv. John states, that by comparing these results with those of tile 
mtakyaeM of the great masses or malleable iron, to which a meteoriiB> 
origin is usually attributed, it is found, 

I» That the iron of aerolites, and the malleable iron in large masses 
•Mitlto the same substances, viz. iron, nickel, cobalt, chrome, and 
perhaps a trace of manganese, which Dr. J. discovered in the iron of 
BHbogeDi 

9* It appears that the iron of aerolites does not contain quite •• 
araok nickel as the great malleable masses. 

- & Tlie iron oi aerolites evidently contmns sulphur ; but as it ia at 
the same time very malleable, it is probable that the sulphur is nee. 
combined with the whole of the iron, but only with a small portion ; 
and estsing from the magnetic pyrites disseminated through, the whole 
leass* The great masses of iron prove this assertion, for when thej 
are very mailable .sod ductilCf. as ,the iron of Pallas, that of Hugi* 
JM^^ that from £Ubof;eo, &c. tbcgr do not contain any trace of aul- 
^ur. U has been, said that the iron discovei^.ii^ Siberia by Pallet 
^ie8«eiiiti^n a portion of thia substance; hut Dt^Jphn ,<:oyld not diH 
cO^r any.ia it«-T(Ann« de Ch^DA.) . , . = :. .\ .wa .. «^ .. a v 
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Article XVII. 

NEW SCIENTIFIC BOOKS 



Mr, Cral^, autlior at' " English Synunyms Explained," has in the 
ptesB "A Universal Technological Dictionary," containing Cheexplaai. 
tioa of all terms of Gcience andart, drawn from the mo6t approved wri- 
ters' ancient and modern. The work will be completed in Two Quarto 
Volumes, and will be illustrated by numerous plates, diagrams, and 
cut4. It will be published in Montiily Parts, the first of which wilt 
>f>pcar on March J . A Prospectus of the Work is nearly ready. 

IlluAtratiuns of the History, Manners, and Cuslonis, Arts, ScieDces, 
and Literature, of Japan ; selected from Japanese Manuscripts, and 
printed Works. By M. Titsingh, formerly chief Agent of the Dutch 
East India Company, ut Nangasaki; and accompanied with many 
coloured Engravings, faithfully copied from Original Japanese Paint- 
ings and Designs. 

Remarks on Cutaneous Diseases. By Mr. Wilkinson. 

The Principles of Medicine, on the Plan of the Baconian Philoso- 

giy, Vol. I. On Febrile and Inflammatory Diseases. By Mr. R. D. 
amilton. 



.An Epitome of Pharmaceutical Chemistry. By Rees Price, MD. 
ISmo. Us. or on a Chart adapted for framing, 2s. 6d. 

A Natural Arrangement of British Plants according to their Rela- 
tions to each other, as pointed out by Jussieu, De CanUolle, Brown, 
Sec. including those cultivated for Use, with the Characters, Di^r- 
ences, Synonyms, Places of Growth, Time of Flowering, and Sketch 
of tJieir Uses, with an Introduction to Botany, in which the Terms 
newly introduced are explained. By Samuel Frederick Gray, Lecturer 
on Botany, &c. with 21 Plates, in Two very large Volumes, 8vo> 
Sl.2i. 

Pathnlogical and (Surgical Observations on Diseases of the Joints. 
By B. C. Brodie, FIIS. Assistant Surgeon to St. George's Hospital, 
and Lecturer on Surgery. Svo. With Plates, IGs. 

Generic and Specific Descriptions of the Carnivorous Animals, which 
age intended to form a dutiiwt Treatise on the Order Carnivora, as well 
as the second Part of the History of Vertebrated Animals. By Edward 
Griffith. No. I. Price 10s. 6d, to be completed in Six or Seven Num- 
bers. 

",* This Work will be illustraledwiihcdouieil iniptcsBiiMisofCflppet-plsle Engtav- 
u]g8,>U fioDi Original Drowinga, maay nf wHdi are of unde&cribed species and voiieliiH. 

A Letter to Dr. Parry, on the Influence of Artificial Eruptions in 
certain Diseases, &c. By Edward Jenner, MD. &c. 4to. 5-s. 

A System of Pathological and Operative Surgery, founded on Ana- 
tomy, with Engravings, By Robert Allan, FRS. Vol.11. 12*. 6rf. 
- Miscellaneous Works of the late Robert Willan, MD. Edited by 
Aehby Smith, MD. Svo. 1 2r. 
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METEOROLOGICAL TABLE. 
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the tcMilt is ioelDdcd io thi nnt fbllowing obacrT^tioa. 
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KfekAi^Ks: 



Skventh MotUik,^^l^ 9, Cloudy. S. Rainy; very Manny ti^ht*: ilhe wind Uowin^ 
quite a gale. 4. Stormy. 5 — 8. Fine. 6, 7. Lunar halo and corona. 9. Fine: 
Cirrus: lunar halo. 10. Fine: cloudy. II. Rainy. 12. Fine. 13. Cloudy. 
14*. CSkM&dy. 15.- Cloudy. 16. Rainy: squally. 17. Qoudy: rainy night, 
18. Ikie. 19* Rainy moiming: fiB»«ft««Miu. 90. €laa4|^ Allliie marahea m 
die neiglibMiliood flooded to a oonwlRabla depth front the^nlili (^tha last feiv^fi. 
SI. Cloudy, drrocumubts and Ctmutratui ilk die aft e niouu . 99: Rainy i mimii i g r 
93. Cloudy: drizzly. 24. Rainy. 25. Fine: stormy night. 26. Fint UM i iiiljg t 
rainy afternoon. 27. Fine. 2$. DrizzliBg: very o^. wimd. 99. Fine. 90, Itne 
dmr :. stormy nig^t. 

'• •* DankWi HygronuUr indioatsd a d^ressioii of 15* at noon on the 7th; on the 
8«h,9<^; on the 9th, lO^'; and on the. 10th, 5*. Thu gnKbujl a|»proa^ to die point of 
aatuzation, during a succfssion of ine days, fbUowad, aa wUl ha seen, hy nvt weadier, 
doMinres notice. Observations with dlk instmment wiU ha giTen occasJanaHy in future. 



RESULTS. 

Winds: N, 1 ; I!, 4; SE, 1; S, 1 ; Slf, 14; W, 5; NW,4. 

-I^aometer: Mean height 

For thiB month ...« «.. 99*8flfi 

For the lunar perioc^ ending the 16th... «.. 99*9Q6 

'Ht 14 days, ending the 5di ^o<m soolli) 99'9ff4 

For 13 days, endingdie ISdi (mo«n north).' SMM 

1l^<iiinmiter: Mean height 

xiar die mondi. ••••.•••.,,.•»«..,.,..,.,.«.., ^... .,, 4^^*998^ 

; For die lunar period,,, ^.. 48^114 

, F«r30dayi, die sun in Soorfio •#•••••••..;.. 4Tf993 

Evifaration......^...... .....^ .'..,, l«5l in. 

»6ii- 4-6T 
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FEBRUARY, 1822. 



Analysis of the Variegated Copper Ore, or Bunlkuvfertrx. 
By.R. Phillips, ITISE.FLS. etc. 

in looking over the analyses of the various auiphurets of cop- 
per and iron, I was struck not only witli the difl'erent results 
obtained by analysts of great experience, but also with the diffi- 
culty of reconciling any of their statements with the idea that 
these sulphurets are definite compounds of the ingredients of 
«li>cb they are constituted. That they are of regular compoai- 
tion can, 1 think, hardly be queetioned when specimens ironk 
different countries are compared, and especially when it is con- 
sidered that they are all occasionally met with in the crystalline 
4tate ; and have generally different primary forms. 

Fof the reasons which I have now stated, 1 propose to examine 
tiie native sulphuret of copper and the sulphurets of copper and 
iron, and witn this intention I shall now state the experiments 
which I have performed upon that which, from accidental causes, 
first attracted my notice, namely, the variegated copper ore, or 
buntkupfererz of the Germans. 

This ore is thus described in Phillips's Mineralogy : 

" lis colour seenia to consist of an intimate mixture of copper 
red and tombac brown, with an irridescent tarnish, generally of 
bine, sometimes yellow. The fracture ia imperfectly conchoidal 
occasionally, more often fine grained and uneven j it is soft, 
easily frangible, and sectile in a slight degree. Specific gravity 
6-033." 

Oa the subject of the crj'stalline form of l\vxa sviiaVMsJift., To."i 
Kent Series, vol. iti. o 
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brother (Mr. W. Phillips) has presented me with the following 
remarks : 

*' In some treatises on mineralogy, the buntkupfererz is cited 
as being found in cubes of which tbe sojid angles are replaced, 
and in cubes of which ihe planes are ^urviUnear. The Abb6 
Haiiy, however, in his Trail6, notices it under the name of 
' cuivre pyriteux hepatique/ considering it as resulting from cop* 
per pyrites, and, as it may be ajllrumea, by some natural transi- 
tion analogous to the known passage of the red oxide of copper 
of Chessey into the green carbonate; and he quotes it under 
the same nam'^s fui' 4#^9^.^ 4^p^~p]|rilM myitis Tableau 
Coniparatif. * * 

*' Beinginthepossessionofia specimen from Cornwall, on which 
there are many well defined and brilliant crystals, I detached 
some, and have obtained from one of them, which is in the form 
of the cube having all the sqlid angles fepkiced, the following 
results by means of the reflective goniometer : 




a otic 90® iC 

u on c retttm 89 46 

utmb 90 22' 

a onb return 89 30 

cmb 90 8 

coa ft return. 89 42 

?'<» P... 109 4/0 

P^-Mitt 126 16 

P' on c 126 

P' on 6 126 36 

'^ If evidence were wanting to show that the crystal is in tkr 

Seneral form of the cube, it might be added that the avera^ '•f 
le six measurements a on i and e and their return planes, aa ao 
near 90^ as to amount to 89® 66", and that die planes P^ P^ 
and their opposed planes> together with the plane a and ill 
return plane, may be saeaeured by simply tiiminff the crystid em 
the axis of the goniometer so as to show each of those pi«Dea.ai. 
succession. 

'^ In attempting to cleave the crystals of this substance, I hmn 
nothe&a, ao tfaoron^lj aaooessfol as oonld ^be widied. Gles»- 
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4^eaiure^ however, attainable parallel to all the planes P, though 
not sufficiently brilliant for the use of the reflective goniometer; 
but determinate enough to satisfy me that the pchoMy crystal is 
the regular octohedron. 

" The primary octohedron, besides the modifying planes by 
which it so nearly passes into the cube^ is also subject to another 
lfiK>di&oation, causing it sometimes to assume a form which 
attightbe mistaken for a rhomboid ; but its planes are .not suffi- 
ciently defined on any of the crystals in my possession to allow 
of measurement or determination. ■'* 

** The preceding measurements and remarks it is presumed 
will suffice to show that this substance is not derived from copper 
pyrites, and that its crystalline forms are not in any degree alUed 
ip &06e of diat substance,, which does not occur, in the form of 
1ik% regular tetrahedron or octohedron . ' 

'^ It may not be amiss to add, that the buntkupfererz is some- 
times found in the mines of Cornwall apparently in the form of 
the six-sided prism, frequently tabular, or in cryi^als which 
approach in form to a double six-sided pyramid with triangular 
planes, and which are allied to the six-sided prism ; the use of 
the knife, however, will always, as far as my observation goes, 
erifioe that it is merely a coating of the buntkupfererz, on crys- 
tals of the vitreous copper." 

Klaproth has given two analyses of this ore, one specimen 
being from Hitterdahl, in Norway, and the other from Rudel- 
stadt, in Silesia : the results are thus stated : 

From Hittei^dahl. .Fioin Bndrlt|adt. 

Sulphur 19-0 19 

Copper 69*6 . . ^ A8 

Iron. 7-6 ...! 18 

Oxygen . . * 4*0 5 

100-0 100 

It is difficult to conceive that this mineral varies so much 
in its composition as that the copper in opo specimen should 
^icceed that of the other in the proportion of 69*5 to b%y or that, 
lus also stated by Eiaproth, the quantity of iron in one should be 
mone than twice as great as. that in the other specimen; if 
they bad been crystaTlized, this difference might be supposed 
to nave arisen from, a cause already mentioned ; namely, that 
Other copper ores are sometimes covered with this. 

Jn order to form some idea of the probable constitution of the 
variegated copper ore from both these analyses, I shall state 
what are, I beheve, almost universally, or with httle variation, 
alh>wed to be composition of sulphuret of copper, sulphuret and 
persulphuvQt of iron. 

6 2 
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^1lr.€lMM|na> nridysM, iwtitre ndj^nuct of eopptoboMurtior 

Sulphur 19 

Copper •••• 81 

100 

According to Dr: Thomson, hydrogen being 1, »ulphiir is 16, 
ir^n 28, ana copper 64 ; and sulphuret of copper is composed of 

One atomof sulphur 16 

One atom of copper . • • • • • . • 64 

lo 

These proportions it will be* observed agree almost jpreciseljr 
with those quoted from Chenevix, According to Mr. natchett, 
magnetic pyrites, or the protosulphuret of iron, is composed of 

Sulphur 16-06 

Iron 27-94 

44-00 

This determination agrees also very nearly with Dr. Thomson's 
numbers, according to which, it is composed of 

One atom of sulphur • • • •••••• 16 

One atom of iron • • 38 

"44 
Persulphuret consists of, according to 

Dr. Thonuon. Mx. HakAm. 

Two atoms of sulphur 32 32-16 

One atom of iron 28 27-84 

IsO 60-00 

These statements are also very nearly similar. 

Putting the oxygen out of the question, it will be seen that 
the specimen of cc^per ore from Uitterdahl is stated to consist 
of 19 of sulphur, 7*6 of iron, and 69-5 of copper. Now in order 
to take the simplest view of the subject, let us examine whether 
these quantities are compatible with the supposition that this ore 
may be a compound of ai\ atom of sulphuret of copper with an 
atom of sulphuret of iron. According to what has b^en already 
stated, 64 of copper combine with 16 of sulphur, or one-fourth 
of its weight, then 69*6 would require nearly 17-4 of suliAur, 
which being deducted from 19, the whole quantity, would leave 
only 1*6 to combine with 7*6 of iron ; now the protosulphuret of 
iron, is cw^posed of 16 sulphur and 28 iron ; consequently the 1*6 
of sulphinr would be sufficient for only 2*8 of the 7-5 of iron. It is 
indeed true, that if we reckon 2*6 of the 4 as sulphur, whieh 



ilQapioth has con0kltred.to.be oxygeii, wf» myi^gird thtfx#ie 
as a coippound of sulphuret of copper and of sulphuret of Iron ; 
and it Would then appear to consist of four atoms of sulphuret 
of coppdif and one atom ofsulphuret of iron ; tfa^s 

Four atoms ofsulphuret of copper. 4 ^^g ^^^'L^^^ 
One atom ofsulphuret of iron . , . . -| gg fron ^ 

• " _  

364 
According to this, its composition will be 

By theory. ^^ "wj W «ubrtituting «ul- 

' ' phur for oxygen. 

Sulphur 21-98 , . 21-65 

Copper 70-33 . ... 69-60 

Iron. 7-69 7-60 



I  



100-00 98-66 

Loss .... 1-36 



100-00 



This is unquestionably a possible, but I think not a probable,, 
combinajtion ; and that the coincidence is accidental is more 
likely, because the specimen from Rudelstadt contains the same 
quantity of sulphur, nearly 12 per cent, less of copper, and 
about 2^ times more iron. . . .  / • . 

According to Mr. Chenevix (Phil. Trans. 1804, p. 60), this 
ore cdh^ists of 

• ' Sillphnr. 17 to 26 

Copper 66 60 

ir0n 13 16 

100 Too 

On these analyses I would remark, that in the first state- 
ment the sulphur exceeds only by 0*76, the quantity required to 
convert the copper into sulphuret, without leaving any to com- 
' bine with the iron ; while in the second, the proportions of the 
constituents are such as to indicate a compound of two atoms of 
iulphuret of copper and one atom of sulphuret of iron. 

From the difierences which exist in the proportions of the 
constituents of this mineral by the eminent analysts named, I 
was desirous of submitting the variegated copper to fresh exa- 
Inination: for this purpose I employed a specimen from Ross 
Island, in the lake of Killamey, which appeared to be remark- 
ably pure, of a crystaUine structure, altnou&ch not exhibitinfi^ 
«f4al<>r ^taUineW and perfecUy Tmw£«^m«ii«N^ ^^ 
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kind of copper ore, to which I am inclined to attritmtt the 
Tariations in the analyses that I have already quoted. 

As a prelitninary step, I roasted some of the ore until the snl- 
phur was perfectly expelled; the residuum was dissolved in 
nitric acid to saturation. Water added to the solution occasioned 
no precipitation, nor did muriate or sulphate of sioda. From 
these experiments I conclude that the ore contained neither anti- 
mony, bismuth, silver, nor lead. A quantity of the ore, without 
being roasted, was dissolved in nitric acid ; the solution after 
being treated with nitrate of barytes, gave no precipitate with 
nitrate of lead ; consequently the ore contains no arsenic. 

In order to determine the proportions in which the sulphur, 
iron, and copper, exist in the ore, I reduced 120 grains of it to 
powder, and heated it in k retort with dilute nitric acid, adding 
muriatic acid tows^ds.the end of th^ operation, to prevent the 
separation of the peroxide of iron. 

After the complete conversion of the sulphur into sulphuric 
acid, I found 0*6 of a srain unacted upon ; it consisted of 
small particles of quartz which bad evidently been mechanically 
mixed with the ore. 

To the solution of the ore, nitrate of barytes was added in 
excess to precipitate the sulphuric acid. The sulphate of 
barytes was separated by a double filter ; dried on a sand haat, 
after being thoroughly washed, it weighed 216*5 grains. Of 
this, only 211 grains could be removed from the filter, and they 
lost 4'8 grains by exposure to a red heat in a platina crucible ; 
consequently 5'5, the quantity left on the filter, would have lost 
1'25 grains by similar treatment. The whole quantity of ignited 
sulphate of barytes amounted, therefore, to 21 0*45 grains. 

To the filtered solution, after the separation of the sulphate of 
barytes, sulphate of soda was added to precipitate the excess of 
barytes employed ; the solution again filtered was treated with 
ammonia in excess, which precipitated the peroxide of iron. 
This, after washing and ignition, weighed 24 grains. 

The ammoniacal solution of copper was put into a retort, and 
evaporated to dryness. The residual mass was dissolved in 
muriatic acid, and precipitated with excess of potash : the pre- 
cipitate, which was peroxide of copper, was washed, dried, and 
ignited ; it weighed 91*6 grains. 

According to Dr. Thomson, 118 of sulphate of barytes are 
equivalent to 16 of sulphur; 210*45 will, therefore, indicate 
28*5. According to the same authority, 40 of peroxide of irou 
contain 28 of metallic iron ; 24 will, tnerefore, give 16*8 : per- 
oxide of copper is universally allowed to contain one-fiftn of 
oxygen ; 91-o will, therefore, give 73'28. It appears, therefore, 
that this. ore consists of 



. .* 



MBSt] ' Vim^trted i^opJHfr Oft. ^ Ifr 

' IiiT90pvtk InlOOwirte. 

Srfphar 28-5 23-';^ 

Iron 16-8 14-00 

Copper 73*28 61-07 

SUica 0-6 0-6 



119-18 99-32 

Loss 0-82 0-68 



120O0 100-00 

What has been abready stated as to the composition cf tlie 
svlpfaurei of iron and that of copper^ will show that 16*8 of iron 
require 9*6 of sulphur to form the protosulphuret or magnetic 
pyrites, leaving 18*9 of sulphur to unite with 73*28 of copper. 
Wow as copper combines with one-fourth of its weight or std- 
jAiur, 73*2o will require IS'SS, leaving an excess of 0*68 of 
soSpfnir. 

rromwchat has been now detailed, I diink it will appear that 
the variegated coppeir is a definite compound of one atom of 
sulphnret <^ iron and two atoms of salphuret of copper, or indi^ 
catedy as already noticed, by one of the analyses of Chenevix, or 
it may be regarded as consisting of magnetic pyrites and vitreous 
copper ore. On this view of the subject, its atomic constitu- 
tion win be as follows : 

1 sEtom of sulphuret of iron 16 + 28 =s 44 

2 atoms of sulphuret of copper 16 + 64 x 2 = 160 

204 
Or it consists of 

Sulphur 28-23 , 23-53 

Iron 16-47 13*73 

Copper 76-3 62*74 

120*00 100*00 

Tlese quantities, it will be observed, do not differ from the 
analysis which I have given, more than may be reasonably 
allowed fbr the errors of operation. 



Article II. 

Meteorological Observations made at Cmmpsall, in Lancashire^. 

By Mr. John Blackwall. 

XTo the Editor of the Amials of Fhilosophf.) 

I LATELY proposed a plan for taking daily observations ofthe 
temjlerature ofthe atmospliare (Annals o/ P1iil09oplvy^N^/^.V 



'297/ 11^ Series), which, if generally ado{>ted, worid piobaUy, 
in a great niwiasure, obviate tne error and inconvenience aruring 
fraoGL the various and unsatisfactory modes of taking such obser- 
vations, that are practised by the majority of meteorologists. 

I^now trouble you with oDservations on the barometer, accom- 
panied veith a few remarks, hoping that they may prove useful 
m pointing out the advantage of estabUshing a general unifor- 
mity in the manner of conducting observations on the daily 
pressure of the atmosphere. Should they appear suited to pro- 
mote this desirable object, I shall feel obliged by your giving 
-^em publicity. Your obedient servant, 

John Blackwall* 



A Series of Barometrical Observations made on Oct, 1, 1821 j'«f 
Ctumpsall, in Lancashire^ with a View to determine the best 
Method of obtaining the Extremes and Mean of the Atmosphe-- 
rical Pressure, during the Period of the natural Day.. 
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The methods of taking daily observations of the pressure of 
the atmosphere which are generally practised, are so very 
imperfect, and lead to such erroneous conclusions, that the, 
column of observations headed *' Barometer," is, perhaps, invar 
riably one of the most defective in every meteorological journal : 
indeed, when we reflect how httle is certainly known respecting 
the causes that produce the local changes that are almost perpe- 
lually taking place in the weight of the atmosphere, and how 
fluctuating those causes are with which we are acquainted ; 
when we consider also how few observations are usually made 
in the day, and that still fewer are made during the night, we 
shall cease to be suq)ri8ed at the great inaccuracy of barome- 
trical results. 

The laws that regulate the temperature of the atmosphere, at 
least of that region of it about which our inquiries are more 
immediately concerned, are better understood, and appear to 
act with much greater regularity than those that influence its 
pressure. So uniform indeed are their operations, that the 
maximum of temperature is now known to occur about half-past 
two o'clock, p. m. in our latitude, and the minimum about najf 



pa h a mt befere aon-iw, in the ordinary couive of tbingt. A 
Imovriedge of these facts would emdde those who have the 
leisttr e , wd are so disposed, to ascertain the d«iy extrenids and 
means of temperature, with a tolerable degree of precision, if 
the invention of self-registering thermometeris did not offer a 
mnch more eligible means of procuring such information ; but 
the case is very different with regard to atmospherical pressure* 
as it is quite uncertain at what periods the maxima and minima 
may take place. It^ therefore, rarely happens, that the true 
daily extremes and means of pressure are obtained from the very 
smaul number of observations tliat are made in the course of the 
natural day by the majority of meteorologists ; and it would be 
difficult, if not impossible, to lay down a plan for conducting such 
observations, with the instruments that are commonly used for 
this purpose, that would be sufficiently exact and convenient for 
general adoption. 

These considerations, together with the desire of doing some* 
thing towards establishing a more regular and efficient mode of 
observing than any of those which are at present in use, induced 
me to turn my attention more particularly to the nature of the 
instruments employed; when a little reflection convinced me 
that if a good self-registering barometer could be obtained, it 
would assist me in my project very materially. 

Shortly afterwards, having procured a self-registering baro- 
meter, I placed it by a common upright one, in a room on the 
second floor, about 15^ feet from Ihe ground ; and after compar- 
ing them, and finding that they corresponded exactly, alt 12 
o'clock on the night of Sept. 30, I commenced the preceding 
observations, which were made with the common barometer; 
one or two gentle vibrations being given to the mercury, for the 
purpose of disengaging it more effectually from the tube when- 
ever an observation was taken. 

The weather was stormy, with frequent showers through the 
day ; a strong gale from the W. prevailing till two o'clock, p.m* 
when it shifted to the NW, from which point it continued to 
blow with violence till midnight. 

The extremes by the common barometer were 29'610, and 
29*196, the mean of which is 29*402, the range being -416, and 
the mean of the 25 observations is 29*347. 

The following tables contain the results of observations taken 
at the most convenient hours before noon and afternoon. 
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Results of Three Observalio 



Maidmuin. Minimuin. 



TOO. . 
Tdo. . 
Ida. . 



9 do. 

10 da. 

11 do. 



II da. 



89-304 
89-383 
89-331 
29-340 
29346 
89-351 
29-897 
S9-31S 



The correct extremes for the day, and of course the exeot .j 
iwige^ are not to be found amon^ these results ; yet the tra 
mean is very nearly approximated in several instances, uid i 
one or two, it may even be considered as obtained with a auffi- ' 
cient degree of precision ; but this near conformity to the mean ,• 
of the 25 observations, is evidently merely accidental ; and 4 
when it is recollected at what difTerent hours, and with whatii 
various instruments meteorologists take their observations, the ^ 
bad consequences of the present want of system will be very - 
amarent. 

The extremes by the self-registering barometer were 29-610, 
nod 2y-190, the mean being 2y-400, and the range -420. Here 
the extremes and range may be looked upon as correct, but Uta  
mean is erroneous, exceeding the mean of the 25 observations^, 
by rather more than l-20th of an inch. This arises from tha. 
variations of the barometer being irregular between the extremeSf 1 
a much larger proportion of the observations being below the 
mean found from these extremes than above it. Whenever the. 
mercury moves uniformly up or down through the natural day, it' 
ia plain that the mean found from the extremes must coincidei 
1, and Range, vhich m^' 
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Krith the daily mean ; and in almost every other ease, there ia a 
greater probability that this mean shoula be accurate than that 
rae one found from two, three, or even a greater number of 
6bservations should be so. It seems then that the self-registeiw 
ing barometer affords a much more certain method of obtaining 
correct results of the daily pressure of the atmosphere than any 
other that could be conveniently adopted ; but as the foregoing 
observations and remarks may not appear so conclusive to others 
as they do to myself, 1 purpose ^vmg a series of observations 
made with the common and sel&registering barometers in the 
month of October, which, I trust, will prove to the satisfaction 
of every one the great superiority of the latter as a meteorological 
instrument. 



Article III. 



Meteorological Journal kept at Buskey Heath, in the Year 18S1. 

By Col. Beaufoy, FRS. 

(To the Editor of the Annals of Philosophy.) 

DBAR SIR, MuMhep HitHh^ SUmmarty JSm. 7, I9ifk 

You will oblige me by inserting in the Annals of Philosophy t 
summary of a meteorological table kept by me at this place, 
and which I believe to be accurate ; one day's observation only 
(the I7th of July; ia omitted. The mean tnonthly heights of the 
barometer, thermometer, De Luc's hygrometer, together with the 
iimntity of rain and evaporation in inches, are inserted^ as weU 
ai^ the mean temperature observed with a Six's thermometer. 
The altitudes of the barometer and thermometer were taken at 
iiiile o'clock in the morning, at which hour the heat of the 
weather nearly corresponds with the mean temperature of the 
natural day ; the greatest difference in January amounting to 
2*83 degrees, the thermometer in the morning being minus that 
quantity. The rain guage is I64. feet above the ground, and 
5314. feet above the sea. This height was deduced from several 
corresponding barometrical observations made at Bushey, and 
ia the Strand by Mr. Cary, whoso instrument is 73 feet nigher 
tliMi the mean level of the sea ; and the summit of Bushey 
Heath 568 feet, or four feet lower than the Signal House at 
Beachy Head, which I found was elevated 562 feet above low 
water mark. 

On the 25th of last month (December) at half-past twelve in 
the morning, the mercury in the barometer at this placie sunk to 
27*609 inefaes. the night was very dark, with fbfi; and small rain,- 
aecompanied by a li^ wind from the eastward. Thit mmsual 
depresaien of tne qmcksilver, instead of beiit^ ludvc^Xvi^ ^ % 



, ^ .n -■ A> 



lMltriicvi*/frtakiiw other con?ulBton of nature, wit Ibllomii^A 
«lo«d]l ^Mnungi with a strong wind from the nor^w^atLiit 

niba VtMcLslbfi weather clearErd up, and coatinued fine nntili^fl 
goiDg^iMra df the sun, which set ia a bank of dftose dcradsi.. Tbf 
iwxt dav the 'ttind came round to the east with nun. Qn.thi 
28th ofiDflcQEiiwr at 9'' 30', p.m. the barometer stood at 27-S 
ibchci, the wind blew very freah from the SE, and the aul»eqaen| 
dayiitwaiiiieht from the NW, with rain. It is remarkatde tiiai 
ia^Ae year l&re has not been a calm day at Buahey Heath, ■ad 
ia-the a^jonof days of November and December, toe wipd.-wai 
ptrticblaitly unsteady ; nearly calm at intervale, follpwed Jqt 
vifJent Ku6l»— -a pi-oof that the cause of the wind was coostful^ 
fluctuating. I remain, dear Sir, truly yours, . . ■.Mif 

, ; : ' M&hk BeaufoIt;' 



Swrtmari/ of a Meteorological Tahle. 
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. Thetwinds between the cardinal points are described as KK 



An Account of some Experiiaenls on the Communication of Mag- 
nelitm to Iron in different Positions. By the Rev. Baden 
Powell, MA. of OrielColiege, Oxford. 

(To the Editor of the ^«/w& o/" PAiVosopAjf.) 

8IB, ' Ptamttead, nrar WcolabA, Dec. IT, 18SI.. . 

Thb first idea of the following experiments was su^ested to 
me on reading^ sometime since a paper by Mr. Scores^, pub- 
lished in the Edinburgh Philosopniod Journal, Xo. 8, and u 
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kbetnct of which is also given in the jlnnn/ifer Majr, 1821. 
Among oUier interesting facts, be states, that iron may be nn- 
ifind magnetic by beiti^ bent, scowered, lUed , or twisted, in the 
position of the magnetic axis, or near it. He states, hmrerer, 
•othiog more with respect to the degree of magnetism communi- 
cated at different indinations ; it is to the determination of this 
Eoint that my inquiries have been directed ; and 1 conceive I 
ave discovered a simple law by which the increase of intensi^ 
thus communicated is regulated, as the incUnation varies from 
the magnetic equator to the axis. I am not aware of any similar 
law being given by other writers ; the paper above alfuded to 
being the only one I know of, which treats at all on this depart- 
ment of the science of magnetism. 

The experiments which I have tried hnve been conducted in a 
very aimple manner; pieces of iron wire, which wjre previously 
found to have no magnetism, were hxed at different inclinations 
to the magnetic equator (every 10th degree) ; assuming the dip 
at 70° 30', according to Mr. Barlow's determination, Theappa- 
TBtUB was fixed in tne filane of the magnetic meridian; and the 
wires being fixed firmly at one end were, by means of the Other, 
wrenched or twisted in such a way that they retained their recti- 
linear form, and their position at the proper angle. The same 
number of turns in wrenching was given to each piece; and 
when thus magnetized, their respective intenBJtres were deter- 
mined by comparing the deviations which they caused on a 
light magnetic needle, care being taken that they were all placed 
in a similar position and distance from the pole of the needle. I 
■elected six sets of experiments which I considered an most to 
be depended on, the mean results of which are as follow : 
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It is obvious that the deviations do not diminish as the inclina- 
tions ; [, therefore, after several trials, considered the following 
law as giving a very near approximation to the above results, 
tan. D, a sin. I. D = deviation. I = iuchnatlon. 

This will be obvious by comparing tlie respective sioes and 
tangents ; which are : 
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In the present experiments, the greatest deviation correspond- 
ing to the inc. 90° was, foe the sake of convenience of cota.^&- 
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Mr. Powell on Uit CommumcatiiM ^mm. 

1^ ol^Uused by placing the wire at such a distance froqi Uhl 
of ^e ueedie as to make it deviate as nearly as possiblft'' 
'ZCT 34', and the same diBtance was kept with the other wirea^. 
By examining the tables, it will be seen tliat the tan. of 26° 3^ 
■s verj^ . nearly the half of radius, or sin. 90°, and the tangenbL 
which are tne nearest to the halves of the other sines giveq 
above are those of ,^ 

26° 13'; 2-5" It/; ^^° 25'; 20° 58'; 17° 49'; 14° 2'; 9° 43'; 4* bm 

and this set of arcs differs from the mean of the above expen.r 
inents by quantities, which are coiered by the unavoidable imceiut 
tainties both of experiment and observation. ^ 

Should the law which I have proposed be considered su^ 
<^ently estabhsbed, 1 conceive it affords a strong con&rmatioii 
of the truth of the ingenious theory, proposed by Mr. Chri&tL^ 
respecting the nature of magnetic action (of which he has givflp) 
an account in the Cambridge Philosophical Transactions, Part I.) 
and in the Edinburgh Phil. Joum. No. 10), when combined {^^ 
Mr. C. admits it may easily be) with the theory of M. Ampew/ 
coacemiiig the magnetic or electrical currents. 

Let us suppose, according to Mr. 
Christie's idea, magnetic currents in 
tiie direction of the mp xad; then df 
at right angles to this hne is the magne- 
tic equator. Let d cae represent a por- 
tion of one of the wires magaeti^ed, as in 
ifiy experiments, of which the thickness 
i^ait, and the inclination < c df. Then 
aJso the current x a d'\a supposed to be 
composed of currents perpendicular to its 
axis ; let a c be the direction of one of 
these. The wire is magnetized by imbibing these 
ourrentB, being put into a state fit for imbibing them by the" 
tmsion ; but when magnetized, it also possesses cmrente perpeow 
dicular to its axis ; therefore, if it imbibe a current in the direction 
a c, this must be resolved into a b and b c, of which u /j is alone 
effective in producing magnetism. Then it is obvious that c a i 
ab :: red. : sin. inc. and consequently the intensity of magnetismi 
which is measured by the tan. of the deviation produced on the' 
needle, varies as sin. I, which is the law I have deduced from 
experiment. 

This coincidence appears to afford a strong presumpUon iai 
favour of the actual existence of magnetic currents, or rather 
systems of magnetic currents (to adopt M. Ampere's idea) is 
the atmosphere ; and for leading us to consider them as the 
causes by which magnetism is communicated, asintheseezpeii- 
ments, or generally by position. 

When pieces of iron are placed at different inclinations, it has 
been found that by mere position they may, after a time, imbibe 
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nuignctigM. It appean from Mr. Scornhg^a etxpemwnti, that? 
there are TafiouB niodes by which this effect mey be acoekimled, 
inch as tonicMiy bending, filing, scowering, &&. I have fooBd' 
that- a piece of iron may be placed near tb^ polee of a magnet^ 
flsid remain for some time, without receiving any^magaetum^ 
hot if, while in this position, any of the above cpeiattons h^ 
performed on it, it immediately becomes magnetic. I faaTcalaQK ' 
fonnd that if a piece of iron wire be bent or twisted into any 
figure, and in this state be magnetized, and then bent back inlo^ 
an opposite direction, or even simply straitened, its ma^etiMi 
is.eiuicr wholly, or very nearly, destroyed. The same thin^ alsoc 
Occam if the wire be magnetized when straight, and then basi.* 
Hence I think we may infer, that an intestine firiction of ^the' 
particles of iron makes it capable of imbibing magnetism ; :andf 
a similar firiction in an opposite direction made after the former 
produceB a contrary effect. What connexion these facts majr* 
nwe with M. Ampere's idea of the spiral currents may be ail' 
inteseating subject of investigation. At present I will condnde^ 
hy remaiking, that the apparatus used by Mr. Scoresby in hm 
eoqMeriments appears, from the description, to be well adapted 
for experiments of the kind I have described. I, therefore, eottf* 
ceive it not improbable tiiat my ideas may have occurred to him 
ako ; but till any more accurate examination of them is maderf 
pmbticy. I think the present memoir may not be imacceptable i^. 
those who .are interested in the improvement of this branch of- 
science, winch, owing in a great measure to the labours of Ifer* 
Barlow and Professor Hanateen, and the universal internit initti 
eacited of late, both in a theoretical and practical point of view><f 
seems to be advancing with unexampled nudity; and to pro-^' 
mise a rich harvest of discovery, both m apphcation to practical 
purposes, and in opening new connexions with other depart^ 
ments of science. I am, Sir, yours, &c. 

Badbn PoWBLf.* 



Article V. 

On the Separation of Iron from otiier Metals. 
By J. F. W. rierschei, Esq. FRS.* 

An easy and exact method of separating iron from the other 
metals with which it may happen to be mixed, has always been 
a deaideratum in chemistry. Every one conversant with the 
analysis of minerals is aware of the difficulty of the problem, 
which indeed is such that, in experiments conducted on any thing 
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like & large scale, it might hitherto be regarded as insuperable.i 
In consequence of this, and of the importance of the laquiry, 
there is hardly a cbemiat of eminence who has not propoEed. 
some process for the purpose but (with the exception of that, 
which depends on the insolubihty of the persuccinate of the 
obnoxious metal, which 1 have not tried, and which is too 
expensive to be resorted to for any but the nicer purposes of 
analytical research), they are all of them either inadequate to 
the end proposed, intolerably tedious, or limited in their appli-< 
cation. That which 1 have now to propose, on the other hand,: 
fs liable to none of these objections, being mathematically rigo^ 
rouB, of general application, and possessing in the highest degree • 
tlie advantages ot facility, celerity, and cheapness. It is briefly 
this: 

The solution containing iron is to be brought to the maximum- 
of oxidation, which can he communicated to it by boiling with 
nitric acid. It is then to be just neutralized vihiU in a state of 
ebullition, by carbonate of ammonia. The whole of the iron to. 
the last atom, is precipitated, and the whole of the other metalsj 
present (which I suppose to be manganese,' cerium, nickel, andi 
cobalt), remains in solution. 

The precautions necessary to ensure success in this processj 
are few and simple. In the first place, the solution must con-i 
tain no oxide of manganese or cerium above the first degree of. 
oxidation, otherwise it will be separated with the iron. It is 
soivcely prohahle in ordinaiy cases that any such should he pre- 
sent, the protoxides only of these metals forming salts of anv: 
stability \ but should they be suspected, a short ebullition wita 
A httle sugar will reduce them to the minimum. If nitric acid 
^e now added, the iron alone is peroxidized, the other oxidea 
remaining at the minimum.* Moreover, in performing the pre- 
cipitation, the metallic solution should not be too concentrated,, 
and must be agitated the whole time, especially towards the end 
of the process ; and when the acid reaction is so far diminished 
that log-wood paper is but feebly affected by it, tlie alkaline 
solution must be added cautiously, in small quantities at a 
time, and in a diluted state. If too much alkah be added, a 
drop or two of any acid will set all right again ; but it should be 
well observed, as upon this the whole rigour of the process 
depends, that no inconvenience can arise from slightly surpass- 
ing the point of precise neutralization, «s the newly precipitated 
carbotiatei (if' the above enumerated metdh are readily soluble, to 
a certain extent, in the solutions in which they arc formed {though 

* Dr. ForchliBiiimer, in ft paper n;l^entlJ' piililished in Tliomson's Aiiiiais of f Alfi>- ' 
ttjAt/, cuntendn (hat ihe prolo-BolU of mangBncse are Bbnolotdj void of cnloni. To dm 
leuionlyMy, ihst I liive not succeeded in depriving the muriMe of iU pale imi iiiiint 
by aaj lengUi of ebullition nilh sugar or alcohol, met which, however, not a traca tt 
deuloiide could be detected in it. T cannot help regarding the process ben piapOHd, 
A>T fteaog mangBDeie from iron u preCciible lo that of Di. F. 
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frnfae^imdraC). In tbe ca^s of cobait aud terium,, tiuii 
RMi§8c»[uUt)n of the recent precipitate formed by carboaate (^ 
smmonift is rery coDsideraUIe, and a solution of either of thes* 
netals^ tfau^ impregnated with the metalltc carbonate, become^ 
a tesi> of the presence of peroxide of iron, of a delicacy eurpass^ 
iog moat oi the reagents used in chemistry, the iiuQUtest tnce 
of it bein^ instantly thrown down by tiiem from a boihng aol\t- 
tioQT I>rovided no marked excess of acid be present. To bs 
Matain, however, tliat we have not gone too far, it is adviaablo^ 
after separating the ferruginous precipitate, to teat the cleaf 
liqard,, while hot, with a drop of the alKaline carbonate. If th«, 
doild which this produces be clearly re-dissolved on agjiattcHIk, 
we msy' he sure that only iron has been separated. If otherwise^, 
a little acid must be added, the liquor poured again through t^f ^ 
Altar, so as to wash the precipitate, and the neutralization per- 
Dnmed anew. . 

The precipitation of iron above described seems at first sight: 
to result from a double dEcomposilion. Were it so, the princir 
•Ic of the method would be merely a difi'erence of solubility ia. 
a« ciwbonatea of iron ajid the other metals, and as suqh would 
kftve no claim to be regarded as rigoraus. Such, howcTCr, it 
not tiie case. The iron is not separated in the state of a carb(M>- 
WU, but of a subsalt, or a simple peroxide, the whole of th^ 
Minnie acid escaping with eifervescence at each addition of 
'|]|0<alkali. The pliERnomenon turns on a peculiarity in the pet- 
oxide of this metal, in virtue of which it is iiicapuble of e?iislla(, 
waneutral solution at the boiling temperature. If we add aa, 
.Iftriine, earthy, or metallic carbonate by httie and littlp tf> %_ 
MUsohition of peroxide of iron, the precipitate formed t& redif^ 
Mtvedwith effervescence, readily at first, but gradually loeie 
«iul< more slowly, till at length many hours, or even days, elapB^ 
tefore the liquid becomes quite clear. Meanwhile it deepens ip. 
colour till (unless much diluted) it becomes dark browo or red. 
tt the addition of the carbonate be carried as far as possible with- 
«M producing a permanent precipitate, the solution is perfectly 
%&Htrat, and continues clear at a low temperature for any lengta 
■oPtime. In this state it may be evaporated to dryness in vacuo, 
■and the residue (which Oues not effervesce with acids) is still 
soluble in water without letting any iron fall, and so on as o^«a 
as we please. 

The compound thus formed is, however, far from permanent. 
HI* is in fact in a state of tottering equilibrium, which a vei^ 
*figbt cause is sufficient to overset. Supposing the point ©f 
Bfttiiration to have been e.xactly attained, the addition gf rfn 
•iflstremely small quantity more of the alkaline solution is sufficitmt 
"{O determine the separation of the whole, or nearly the whole, 
i^^tc contents ; and if the solution operated on be pret^_ 
concentrated, it fixes after a longer or shorter time into a stjp 
New; Series, vol. hi. h 
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tod almost solid coagulum. Again, if to the coagnhim so 
formed, a quantity equally inappreciable of the original ferrugi- 
nouf solution be added, it gradually liquelieH, and after GOme 
time is completely redissolved (forming no inapt representation 
of the celebrated imposture of St. JanuariusVblood).* 

A similar change is produced by an increase of temperature. 
If we heat a solution exactly neutralized as above described, it 
speedily grows turbid, deposits its ferruginous contents id 
Abundance, and at the same time acquires a veri/ decided acid 
reaction. The acid so developed holds in solution a portion of 
oxide, but if the neutralization be performed afresh white hot, 
this separates entirely, and the liquid after tiltration has no more 
action on gallic acid, ferrocyanate, or sulphocyanate of potash, 
than so much distilled water -f 

It is not my object in this paper to enter into any minute 
detail of the nature of the persalts of iron, a subject not neaiiy 
exhausted, and which want of leisure alone has prevented my 
entering upon, but merely to point out the practical application 
of this one of their properties, to an important object in analysie. 
The principle here developed furnishes a ready method of detect- 
ing the minutest quantities of other metals in union with iron, 
«nd, therefore, cannot but prove of important service in various 
cases where this metal constitutes the chief ingredient in the 
Substance examined, as in meteoric iron, the various natural 
oxides of this metal, &c. &c. I will exemphfy this in oaeor 
two instances. 

36*00 grains of meteoric iron (furnished me by the kindneBS 
of Dr. Wollftston) were dissolved in dilute nitro-sulphuric acid, 
leaving behind a minute quantity of a brilliant black powder, 
which, however, dissolved by digestion in nitromuriatic acid, 
wid appeared only to contain an excess of nickel. The aoEo- 
tions were mixed, and being neutralized at a boiling tempera- 

* The plisnumenoD described in the text ■.ppeors to inc to difli'r fioiu ordinarj |ireci- 
pitationa and solutionit, in the small proporuon between the predpituil and the precip- 
tale, the wilTGnt rmd the (natter diwnlvcd. I can rail lo mind but one inatanee ofn 
■mall > quantity of mattct opentinK a rhcmirul change on no large a mas:, n>. tbe 
decompoBitian of oiygcDsled water lij fibrin and nther animal aubatances, Theaction 
■eeiDK to be propagated fnnu partide to uarticle. Wbethet the superabnndant onde of 
ina be retuncd in BoluUon in a state at all analogDua to that of the oxygen in Theiia>d% 
ocperunenla, might ptwdblf deiieTte conBideretioa. 

t It V8B in 1 H 1 5, in the analysis of a spcdjuen of the gold oie of Bakebanya, given 
me for that purpose by Dr. Clarke, that I first remnrkcd Ihe (cparation of oxide of htm 
from a dear neutral solution by mere elevation of teinpernlurB, and attribatcd it to Ih» 
pmenee of an oiycarbonale rapabic of subsiiiting in a low temperature, but decoropoMd 
by heat. That ibis is not the true eipUnation is already ihown, and 1 have comidoilila 
doubt of the existence of a percarbonate of iron at i.i:^ lempcTaturf. 

The most d^nl mode of eihibiiing the experiment a, perhaps, the fWlowings — 
Having rendered a lolulion of protobuljrtuuc of ima rigorously neutral, by agilalkm viA 
catbooate of lime and tUtiation, dissolve in it a small quantity of dilotate of potaah te 
■alt perfectly neutral). The solution when nused to cbuJlition ia peroiidized, k quantitj 
of Bubsulphatc prrcipitntei, and (he siipcraalant liquid is found decidedly, tXiA 
Mnmgly acid. 
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ture by carbouate of atnmonia, aud the iron separated, a green 
aoIutioD remained. Into this, when boiling, a drop of persul- 
phate of iron beiog let falJ, was immediately precipitated in the 
state of subsulphate, which, being separated, the solution was 
boiled with excess of caustic potash till all smell of ammonia 
disappeared. Oxide of nickel separated, which, collected and 
strongly ignited, weighed 4'65 grains, or 1292 on the hundred, 
which (taking the atom of nickel to weigh 30, and that of oxy- 
gen 8, hydrogen being unity) gives lO'^O per cent, for the con- 
tents of the specimen analyzed in metallic nickel, 

)00 grains of titanious iron from North America, being dis- 
solved m muriatic acid (alter the requisite ignition with potash) 
were treated (after separating the titanium) with excess of car- 
bonate of lime, and filtered. The excess of carbonic acid being 
expelled, ammonia was added, and a small quantity of a white 
precipitate fell, which speedily blackened in the air, and proved 
to be mere oxide of manganese, un contaminated by iron, and 
amounting to half a grain. 

Manganese has been suspected in various species of cast ironj 
and though Mr. M ushet's experiments gotoprovethatit doesnot 
nsoally enter in abundance, they can hardly oe regarded as esta- 
blishing the fact of its absence. It might not be uninteresting 
to resume the investigation with the aid of a mode of analysis so 
well adapted to experiments on a large scale, as I have no dgubt 
ttmt, with proper care, one part in a thousand, or even less, of 
manganese might be insulated from iron. 

The separation of iron from uranium cannot be accomplished- 
by the process above described, that metal possessing a property 
analogous to that which forms the subject of this paper. By 
inverting the process, however, we shall succeed even here, A 
mixed solution of iron and uranium being deoxidized by a cur- 
, rent of sulphuretted hydrogen, and then treated with an earthy 
carbonate, the iron passes in solution, while the uranium sepa- 
rates. This difTerence in the habitudes of the two oxides of iron 
S resents us in fact with a kind of chemical dilemma, of one or 
le other of whose horns we may avail ourselves in any proposed 
tase. In studying ihe habitudes of uranium, however, 1 have 
met with some anomalies which require further investigation. 
Zirconia too might probably be freed from iron with equal foci- 
lity by a similar inversion of the process ; but this I nave not 
yet had an opportunity of trying satisfactorily. 

J, F', W, Herscbei.. 
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, ANNUAL RESULTS. 

Barometer. 

Highest observation, Jan. 23. Wind, N 30'880 

Lowest ditto, Dec. 26. Wind, S (continuing 14 hours) 27-380 

Range of the mercury. S'SBO 

Mean annual barometrical pressure '29*fi87 

Orcatest range of the mercury in December S'ftW ' 

Least ditto in June 0*930 

Mean annual range of ditto 1'606f 

Spau^es described by ditto g7'600 

Total number of changes in the year 201'000 

5ix's Thermometer. 

Greatest observation, Aug. 23. Wind, SE 78*000 

Least ^tto, Jan, 2 and 3, wind, N ; and Feb. 26, 

wind, E 20*000 

Range of the mercury in the thermometer 68*000 

Mean annual temperature . 47*908 

Gre;atest range in August 38*000 

Least ditto in December 21*000 

Mean annual ditto 30*416 - 

Winds. 

Vayn, 

North and East 70*000 

Il'brtii-east and South-east 67^000 

South and West . llS-000 

South-west and north-west 99*000 

Variable 20-000 

Rain, ice. 

Greatest quantity in December t 5*370 

Least ditto in February 0*260 

Total amount for the year 28*960 

Observations. 

Pressure. — The most prominent features which present them^ 
selres, and the most worthy of remark, are the great elevation 
of the barometer in January, and its unprecedented depressions 
in Pecember^ the greatest of which, and the minimuta fot tbi^ 
year, occiirred near midnight on the 24tiEk, «nd coti&nni^ >3s!dB^ 
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two, ]). m. the 25th, altended with a. most violent gale from th,e ..; 
south, thunder and lightning, and torrents of rain, amounting, 
with what had fallen during the previous night, to nearly three ^. 
inches. On the '29th, the barometer again fell to 27*73, after 
which, it rose rapidly. From the 16tn to the 31st, it never 
attained 29'00, though the changes in its direction were almost 
daUy, and frequently considerable. 

Temperature. — The mean annual temperature, which is 1" , 
above that of the preceding year, and is owing to the mildness 
of the autumnal and winter months, fully compensated for the 
decrease from the uduai averages experienced in May, June, and 
July, which v.'ere the only months below the means of the cor- 
respond iug periods in 1820. 

Wind. — The prevailing winds are again SW, and W. The ^ 
N. and S. ones are nearly equal, and the NW. and 8E. exactly 
80. The strongest winds have blown from the S. particularly 
towards the close of the year. 

Rain, — The amount of rain, which has annually and gradually 
decreased since the wet year of 1816 is less than that of the 
preceding one, though the last two months have nearly brought 
up the general average. If the rain be taken from the last 
quarter of the moon, commencing the I6th ult. up to the sume 
time of the present period (the 15th) the total amount exceeds 
six inches and a half, a most unusual quantity for these parts. 

IfemM<lltim,Ja<,.i5, 1828. JaMES StOCKTON. 



Anali/ns of Two Finnish Minerals. By P. A. Von Bonsdorff) 
Ph. D. of Abo. (Extracted from Memoirs presented to the - 
Academy of Sciences in Petersburgh.) 

I. Steinheilit,or Tiichroite,from Orrijarvi. 

This mineral occurs in the copper mine of Orrijarvi, in the 
parish of Kisko, in Finland, and has for a long time been consi- 
dered as blue quartz; it is found sparingly, and is accompanied 
with common quarta, greyish talc, andyeUow copper ore. 

The colour of this mineral is either light or dark Berlin blue, 
&nd sometimes, though rarely, it is nearly colourless. Those 
fragments which are pure and of a dark colour, exJiibit two differ- 
ent colours very distinctly, like the dichroite from Spain and the 
EaBt Indies. In one direction the colour is a deep clear bine, 
and in the other light grey, and sometimes so bght as to be nearly 
colourless ; it is translucent; the lustre of the fragments is 
l^lassy ; it is hard, giving sparks plentifully with steel. Accord- 
jog" to Count SleinheU, it occurs in four, six, and eight-sided 
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prisms ; the crystals are large, and generally incmsted with talc, 
which renders it difficult to measure the angles : the specific 

fravity is 2*603. Exposed to the heat of the blowpipe^^ it • 
ecomes paler^ and at a higher iemperature the thin eoj^es af^ v 
difficultly fused. It dissolves in borax and microcosmic sall^ 
exhibiting, while cooUn^/ the appearance of iron ; it does not 
combine with soda ; with the solution of cobalt, it gives a brown • 
colour, verging to blue on the fused edges. By exposure to a ^ 
high temperature, the loss amounted to 1*65 per cent, and the 
experiment was repeated with scarcely any variation. Th»- 
analysis was performed as follows : 

a» 296*2 parts of fragments of this mineral, of a violet blaai 
colour, were reduced to powder, and levigated in a calcedoirf • 
mortar^ with the addition of water. The powder being driecL 
had not increased in weight, proving that it had gained nothing 
from the mortar. The powder was heated with 1000 parts dP 
carbonate of potash in a platina crucible, the mass was dissolved 
in dilute muriatic acid, and evaporated to dryness in a platins 
dish. It was again digested in muriatic acid, and the silica left 
weighed, after ignition, 146. 

ft. The muriatic solution was decomposed by ammonia, and 
gave ^ precipitate which, after washing, was boiled with solui^ 
tion of potash, and then filtered. From this, muriatic acid and 
carbonate of ammonia separated alumina, which, after washing, 
was ignited aiid weighed ; it was then treated with sulphunc 
acid, which left 1*4 of silica ; the sulphuric solution upon the- 
addition of potash gave crystals of alum, which contained 96*5 
of alumina, 

c. The brown precipitate which remained undissolved by the 
potash was dissolved in muriatic acid, mixed with a little nitric 
acid, and heated to ebullition. The solution diluted with water 
was neutralized with ammonia, and precipitated with succinate 
of ammonia : the precipitate after combustion in an open platina 
vessel gave 14*8 of peroxide of iron. 

d. The solution freed from iron gave 1*0 of alumina with car- 
bonate of ammonia, was then evaporated to dryness, and th^ 
muriate of ammonia being separated by heat, it was decomposed 
by carbonate of potash, and gave a precipitate which after igni- 
tion weighed 2*0 parts, and by sulpnuric acid, 1*9 of magnesia; ^ 
was dissolved, and 0*1 of oxide of manganese was left. ' 

e. The solution remaining after precipitation with ammonia^ 
treated with carbonate of potash, heated to ebullition, evaporated 
to dryness, and again dissolved in water gave a precipitate 
which, when ignited, weighed 29*8 parts. 

Diluted sulphuric acid left 0*7 of silica, and dissolved 29*t 
psgrts, which .were magnesia. This magnesia, and that above 
obtained, were found to be pure by means of a solution of cobalt^ 
wj^ch imparted its red colour, and by sulphuric acid, which 
yiy^4l^ fux^ sulphate of magnesia* ^ '"^ 



104 Dr. Bomdarjfg Andym (F«». 

, ' The liesidt of tiiis aaalysis is as follows *, 

Silica 49-96 containing 25-11 of oxygen 

•^ Alunjiaa 32-88» 16-35 

.Magnesia 10-45 4-04 

Peroxide of iron. . . 5-00 l-5?i 

Oxide of manganese 0-03 
Volatile matter .... 1-65 



99-96 



When the composition of this mineral is considered with 
delation to thie electro-chemical theory, and the doctrine of defi- 
iite proportions, it is evident that the quantities of oxygen in the 
silica, alumina, and magnesia, are nearly in the proportion of 
J'4 and 6, and consequently we might express the mineralogicaS 
fbhnula by itf 5* + 4 -4. 6' ; but as the peroxide of iron can 
only exist in combination with the silica, and as M. Mitscher- 
lidi''^ has proved that the peroxide of iron gives the same crystal- 
fine forms by combining with electro-negative bodies as alumina 
4oes, the composition of this mineral will be more properly 

expressed by the following formula JIf S* + 4 J-p-? S, wludh,^ 

when the quantity of oxide of iron remains unchanged, gives the 
calculated result of the composition of this mineral as follows : 

Silica 49-93 

Alumina , 32-60 

Magnesia 10-82 

Peroxide of iron 6-00 

. It will be observed that these proportions agree very nearly 
with the actual results of the analysis. 

II. MalacoUt from Tammarey in Finland. 

' During a mineralogical tour, I found this mineral in an aban- 
doned lime quarry, at the village of Tammare in the parish of 
Hvittis. 

It occurs in lar^e masses, accompanied with calcareous spar 
and noble serpentine. Its colour is white, sometimes greenish 
Tvhite ; it is translucent; the lustre vitreous ; not very hard, giv- 
ing but few sparks with steel. It has a laminated structure ; 
the angles of the fragments are similar to those of the common 
malacolit. Its specific gravity is 3*256. 

Before the blowpipe it melts per se, with slight effervescence, 
klto a translucent glass. It is dissolved by borax, microcosmic 
•alt, and soda, and forms with them a clear glass. With solii* 

* See Annales de Chimie et de Physique, tome xiv. p. 172, Sur la Relation qm eziite 
autre 1§ Forme Crystalline, et les Proportknis Chimi^ei. Par S. Mitirfierlicii. 



It2d.] of Two FimAk Mimrais. ^M 

tioa of cobaSt^ it gives a red coloortit the fused' edges^fQiiiealkig 
tbe preseiice of magnesia. 

The analysis was performed as follows : A portion of the 
mineral reduced to fine powder was ignited with three times its 
weight of carbonate of potash^ and treated, as already described 
in the former analyses, with muriatic acid, and left pure siHca. 
The muriatic solution gave a small quantity of precipitate with 
ammonia, which was separated into alumina and peroxide of 
iron: the remaining solution gave a precipitate with oxalate; 
of ammonia ; the oxalate of lime was washed, dried, decomposed- 
by heat, and left carbonate of lime. 

The solution was then precipitated with carbonate of potash 
at a boiUng heat; the precipitate obtained was ignited mkA 
weighed ; bv solution in sulphuric acid, it gave a small iq^naiH 
tity of Sulphate of lime, and the dissolved portion consisted 
of pure magnesia. The mineral lost 0*32 per cent, by a red heat. 

The results cf tiiis analjrsis were as follow : 

Silica 64*83 containing 27.58 of oxygen 

lime 24-76 6-95 

Magnesia 18-66 ......... 7-18 

Alumina . • • ; 0*28 

Oxide of iron 0*99 

Volatile matter .... 0-32 

99-73 

r 

We find firom this analysis, that the quantities of oxygen ia 
ihe magnesia and lime are very nearly equal, and that the oxy- 
gen of the silica is four times that of each of the other earths. 
This mineral is consequently composed of one atom of ma^nesia^ 
one atom of lime, and four atoms of silica, and its mineralogical 
formula willbe C 5* + M S\ 
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A Demonstration of a Proposition from Simson*s Euclid, ^.301. 

By Mr. James Adams. 

(To the Editor of the Annals of Philosophy.) 

SIR, StonehouH,, Jan. IS, 1821. 

. The insertion of the ibUowiog proposition and demonstr^tioB 
m the Annals i^.PJkilosophyy when convenient, will oblige 

Your humble servant, 

James Ad A.MS. 
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Proposition. — To demonstrate that two sides of a triangle 

that is inclosed within another, may together be greater than aar 

two fiides of the triangle that includes it, in any ratio which is 

l&a than that oj'two to one. 
Demonstration. — LetABC * 

be a scalene triangle whose - > -. 

shortest side is A B, in the -- 

side B C ; take C D equal to 

A B, and join A D ; make 

T) F also equal to A B, and 

divide A F into indefinitely 

small equal parts, such as 

Am,mv,SLc. JoinraC.FC; 

then (20 . I e . ) will A m + ;« C > A C, much more will 

m V + «( C > A C, and m D + jn C > A B + A C. 

Now suppose A C and the angle B A C to remain constant 

while A B, B C, vary ; then if A B decrease, C B will increase, 

for A B + B C will always be gieater than A C ; and when A B 

and its equals, C D, D F, become indefinitely small, the points 

D and F will approach to the point C, and the point B to the 

fioint A as their limits, but to which they never can arrive as 
ong as the triangles B A C and D m C have any magnitude : 
hence the variable lines B D, B C, m B, approach to the fixed 
line A C as their fimit; so that the difference between them 
may at length become less than any assignable line. If the 
points D and F be conceived actually to coincide with the point 
C, and the points B and m* with the point A, the trianglcR 
BAG and D m C will cease to exist, for their equal bases A B 
and C D will vanish together ; then mC + jnD would become 
AC + AC = 2AC, andAC + AB = AC + 0=AC; 
therefore, the ratio of»iC+ wiDtoAB + AC, may be any 
ratio, iess than two to one. 

Corollary. — Neither an isosceles triangle standing on its 
shortest side, nor an equilateral triangle, will answer the condi- 
tions of the proposition, because the straight line A D, drawn 
within the triangle ABC, will be less than either A B, or its 
equal A C, 

It is stated at page 301, before quoted, that Pappus Alezan- 
drinus has demonstrated this proposition in book the third of his 
mathematical collections, which 1 have never seen, neither do I 
know that a demonstration of the property has been published * 
elsewhere. 



 In tbi former put of the denioniitntiDn, A F is suppoicd to be divided ii 
finitely uniall equal pans, and D F istuppoiied to be diminished continualij ; 
A F would, in consequence, iaciesse, and become any length less thin A C; but 
ans gi'W qoimtity divided by an iiidefinitdy gnat quantity, will produ( 
f kmU quuitit]', A n ma; be ooiuideied indeliniteljr aiiudl. 
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Article IX. 

Historical Sketch of Electro^magnetism. 
(To the Editor of the Annals of Phihsophf,) 

MY DEAR SIR, 

I REGRET that circumstances have occurred which have pre* ' 
vented me from completing the sketch of the history of electro- 1 
mrngQetism, of which you have already received a part. Much 
has been done in this new branch of science since last April, up 
to which time my brief account goes, but I am not so circum*; 
stanced as to be able to give a fair account of it. As you wish 
for the theoretical notices I had ^ot together, I send them here^ 
wifh^ leaving it with your discretion to use them as you think fit* • 

I am yours very truly, M. 

{Concluded from vol. iL p. 890, New Series.) 

Having, in the previous pages, endeavoured to give you such: . 
an account of the experimental results as have been obtained by 
the labourers in this new branch of science, I will now, in as 
brief a manner as possible, state the theoretical views taken of 
them by different philosophers as far as I can understand them. 
The first attempt at a theoretical explanation of the phenomena,; 
which deserves attention, is that of M. Oersted, it cannot be 
doubted for a moment by any one who has read the papers of 
this philosopher both on Uie discovery and prior to it, that his 
theory rather led to the experiments, than the experiments to the. 
theoiy. Chance indeed seems to have had very little to do with, 
the discovery except in retarding it, for the thoughts were con- 
ceived, and the experiments devised, some time before they 
were made. Notwithstanding all this, I have very little to say: 
on M. Oersted's theory, for I must confess I do not quite under-- 
stand it. Before the year 1807, a work was published by 
M. Oersted, entitled, *^ An Inquiry into the Identity of Chemical 
and Electrical Forces," and the eighth chapter of it is occu^ 
pied in considering the identity of the magnetic and electrio 
powers. In this work, M. Oersted proposed to try whether dec-, 
tricity the most latent, has any action on the magnet, and appears 
to have considered the two powers as identical. 

When, however, the experiment had been successfully made, 
M. Oersted was enabled to give a more defined form to InA 
theory, and his first paper* concludes with an hypothesis that will* 
he thinks, readily explain all the phenomena. When.a wire is. 
made to connect the two poles of a battery so as to discharge the 
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electricities of those poles, an effect is supoosed to take place in 
the wire, dependent on the union of the electricities, called the 
electric conflict ; and it is this effect, or action, or state of the 
electricities that is considered capable of affecting the magnetic 
needle, and changing its direction. 

The electric conflict acts only on the magnetic particles of 
matter. All non-magnetic bodies appear penetrable by the elec^ 
trie conflict, while magnetic bodies, or rather their magnedc 
particles, resist its passage, and are, therefore, moved by the 
impetus of the contending powers. The electric conflict is not 
confined to the conductor, but is considerably extended throng' 
the circumjacent space, otherwise it could not act on the neecRe ' 
at a distance. It also performs circles, for, without this condn 
tion, M. Oersted says, it seems impossible that any one part of 
the uniting wire when placed below the magnetic pole should* 
drive it towards the east, and when placed above it towards tibe' 
west ; but it is the nature of a circle that the motions in oppO-' 
site parts should have an opposite direction. 

M. Oersted then adds, that all the effects on the north pole 
mentioned in his experiments, maybe easily understood by sup- 
posing that negative electricity moves in a spiral line, bept 
towards the right, propelling the north pole, but not acting On 
the south pole. The effects on the south pole are explained m ^'. 
similar manner, if to positive electricity be ascribea a contrary'' 
motion, and power of^ acting' on the south pole, but not on the" 
north. 

TTie theory of M. Oersted, therefore, seems to require "that 
there be two electric fluids ; that they be not either combined or' 
separate, but in the act of combining so as to produce an electric* 
conflict ; that they move nevertheless separate from each other^ 
and in opposite spiral directions, through and round the wire;'! 
and that they have entirely distinct and different magnetical' 
powers; the one electricity (negative) propelhng the north pole' 
of a magnet, but having no action at all on the south pole ; the \ 
other electricity (positive) propelling the south pole, but having ' 
no power over the north pole. 

1 have before said, that I am not able to comprehend the 
whole of the Professor's statement, and, perhaps, therefore, 
ought not to send you any account of it. It is to be hoped/ 
however, that this celebrated philosopher will shortly develope 
the principles more at large, which have already led him to tne 
results he has published ; and there can be no doubt that in pur- 
suing them he will arrive at other results as new to the world, as* 
important to science, and as honourable to himself, as those he 
has already made known.* 

The experiments made by M. BerzeUus have been mentioned 
in a former part of this letter. They are contained in a letter to 

• See Annah if^WMwphy^ ^. 3%\ , i!^«w %enM.— Ed. 
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M. Berthollet published in the Annales de ChimJe, xvi. ) 13, and 
are accompanied by some theoretical notions Tery difi'erent to 
those of M. Oersted. Instead of using a round wire to con- 
«Bat the two poles of the battery, M. Berzehus employed 
hands of tin, and parallelepipeds, and concludes that thsypreseat 
die magnetic phenomena under better circumstances for obser- 
iMtion than the round ivire. His conclusion is, that the internal 
magnetic state of a transverse section of the wire 
may be represented by two magnets placed with 
■their opposite poles together as in the figure ; so 
riiat if the wire used be square, it will then be a 
. aatfallic paraltelopiped through which the eleiitric 
Hnarent moves, eacn of its angles will be a mag- 
■••tic pole, equal in extent to the length of the 
pucdletopiped, through which the current is passing: the opposite 
angles will be magnetic poles of the same kind; while those 
which terminate the same face will have difierent poles. Hence 
IB passing a needle round the wire, four poles should he found, % 
■OKth, a south, a north, and a soutli.* 

M. BetzeliuB remarks also, that it appears each electricity (for 
he supposes two) is represented in the wire by its own mE^gmt, 
and tfiat each has its analogous magnetic pole turned to the 
same side as regards its direction. It is evident, he says, that 
the ordinary magnetic phenomena differ from those of a current 
in this, that in the latter case there is a double and inverse pola- 
rity, while in common magnets there is only simple polarity, and 
though the double magnetic polarity may be readily imitated 
, wtjificially, there are no means known of imitating by electrioity, 
^^1^ simple magnetic polarity. 

, St, Berzelius think^ that this exposition explains all the pbeao- 
mena that have yet been observed, and will explain all those 
^ftt shall be ; for, he says, it is sufficient to foretell all those 
of which the conducting body is in this state susceptible. He 
considers JVI. Ampere as quite wrong in his coryectures, and the 
hypotheses of M. Oersted, though ingenious, yet very impro- 
liable. It is, however, probable that M. Berzelius lias been 
'himself too hasty in his conclusions. The state of the wire, indi- 
cated in the section above, is utterly incompatible with the expe- 
,hAent« of M. Oersted and others, as may readily be seen by 
reference to fig. 2, ti, 7, 8, 9, 1 1, of PI. IX, vol. ii. Amah, Nfe* 
Series, and to the phenomena they are intended to illustrate. 
Indieed it is only necessary to experiment with a view of ascer- 
taining the four supposed poles in the angles of a square wire, 
■moA it will be immediately found that instead of any particnlat 
«agle exhibiting a constant polarity, it will present the pheho- 
nena of either a north or south pole as the needle approaches 
IAnhB' t^e one or the otber side towards it. There can, hoiv- 
f*Wt/'lAe but little doubt that M. Berzelius will correct his opr- 

■«<1 ,MI 
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Dion8,andcontributi^ totheadvaDcemeatofthiabranchofsciencef 
by something worthy of his gr<;at uame. 

Among the names of those whom I have had occasioa to oola; 
at diiferent times as occupied in endeavouring to give such ""^ 
account of the principles of electro-magnetic phenomens 
should form a correct theory, or at least such a statement of tiui 
laws which govern them as should account for the phenomena, ii 
that of Dr. Woilaston. 

Dr. Woilaston has not himself, that I know of, published ai»^ 
thing; but a statement appeared in the Quarterly Journal at 
Science, x. 363, which has liis name to it, and is to be assumed^ 
therefore, as containing his opinions. The high value of thitr 
philosopher's opinion is well known, and I should withhold a vetj 
important part of this sketch, if I were not" to copy all the little 
that comes with such authority. 

" The phenomena exhibited by the electro-magnetic or co&- 
junctive wire may be explained upon the supposition of an elec- 
tro-magnetic current passing round the axis of the conjunctira 
wire, its direction depending upon that of the electric current, 
or upon the poles of the battery with which it is connected. i 
Dr. Wollastoo. 



" In the above figures, anch a current is represented in two 
sections at right angles to the axis of the wire, when similarlv 
electrified, fron;i which it will be apparent that the north and 
south powei's meeting will attract each other. 

■' In the following figures, the sections of the wire are Bhowli 



dissimilarly electrified, by which similar magnetic powers meet, 
and consequently occasion a repulsion." 

M. Schweiger, of Halle, has also proposed a theory which he 
thinks more explimatory of the new phenomena than that of M, 
Oersted. The latter indeed he opposes as insufficientto account 
ibrmany of the effects, and inconsistent with others. The only 
account 1 have yet seen of M. Schweigger's theory is in the 
\ JBibhotheque Universelle. March, 1821, p. 199, where it is stated 
that to explain the phenomena, he supposes two magnetic axcB 
to exist in each transverse section of tne conducting wire, the 
ajes jbeiag- perpendicultir to the <l)i:ecUQQ, oi X\i« (luttftnt, and the 
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one above being in one direction, the one below in the opposite 
direction. This opposition in the direction of the magnetic 
cuireRt in each of these axes is neccBsary, because of the abso- 
lutely inverted manner in which the phenomena are presented 
when the needle is above and below the wire. 

It is difficult to undeiatand how the above theory is to explain 
the phenomena described by Oersted, but it would not be fair 
here to give an opinion on its merits, as the account ie not tiUien 
from the original paper, but from an abstract drawn up in another 
larig uage . 

The Marquis Ridolfi appears to have formed the idea that 
electricity may be acompoundof magnetism and heat, and many 
experiments are described in the Bibiiotbeque I'niverselle, Feb. 
1821, p. 114, &c. made with a view of separating electricity into 
.these elements, or of composing it from them. No experimental 
proofs of the correctness of the opinion were obtained. 

Of all the theoretical views that have been given of electro- 
magnetical phenomena, those by M. Ampere are the most exten- 
Mve and precise, and have been tested by the application of facts 
and calculation very far beyond any of the rest. Indeed it is 
t^se alone among all those that have been given to the public, 
which deserve, if any do, the title of A Theory. If 1 had pro- 
fessed to send you any thing more than a sketch of electro-mag- 
netism, 1 should have been afraid to touch this theory, but as tt 
is, 1 trust that M. Ampere will excuse the imperfections be may 
see in the following account, if for nothing else, yet for tbe 
humble professions of this letter. 

M. Ampere commences by assuming the existence of two 
electric duids, according to the theory which is now genera], I 
believe, iu France. There appears to be no doubt about his 
meaning on this point, for though he uses the term electricity 
very frequently, and in a way which might he understood, per- 
bapB, as applying equally citner to a particular state of a body, 
or to a particular fluid existing among its particles, yet by the 
use of the term eieclric Jiiiidi in one place, and by the mention of 
electric cuiTenta as currents of matter, it is nearly certain that 
M. Ampere means to speak of electricity as consisting of two 
distinct fluids, which, though the one is called positive, and the 
other negative electricity, are to be considered as equally posi- 
tive in their existence, and possessed of equal powers. 

The voltaic batteiy is considered as an instrument possessine 
the posver of conveying one of tliesc electricities to the one end, 
the other to the other end. That which goes to the zinc end of 
the battery is called positive electricity ; that which goea to the 
copper end negative : these names being retained, it may be 

E resumed merely in deference to custom, and not because they 
ave any reference to particular qualities of either the one or tkvt 
other fluid. 
•  Whfia a^Mmt^e wire is made to taock tka t«o-^\M cA^tiaK^ 
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foUaic battery, being a conductor of eleotricit^, itcarriee off die 
two Buiijs ; but ihe baltery having within itself the power of 
contiaually conveying fresh portions oi the fluids to the ttro 
extremities, the first portiooE that are removed by tlie wire are 
succeeded by others, and thus currents are produced, which u« 
OBostant as long as the battery remains in action, and the poles 
continue connected by the wire. Now as it is in this state tbiM, 
the wire is capable of affecting the magnetic needle, it is very 
important for the exact comprehension of the theory that a ciesr 
and precise idea of its state, or of what is assumed to be Hk 
state, should be gained, for on it in fact the whole of the theory 
i» founded. Portions of matter in the same state as thi« wire, 
uney be said to constitute the materials from which M. Ampere 
forms, theoretically, not only bar magnets, but even the great 
siBgnet of the earth ; and we may, therefore, be allowed to 
expect that a very clear description will first be otlered of 4|. 
This, however, is not the case, and is, 1 think, very much to be 
regretted, since it renders the rest of the theory considerably 
(Ascure, for though certainly the highly interesting facts disco- 
vered by M. Ampere could have been described, and the general 
liaws and arrangements both in conductors and magnets stated 
with equal force and effect without any reference to the intemfll 
state of the wire, but only to the powers which esperimcat 
^ves it to be endowed with, yet as M. Ampere has choseti 
ibrays to refer to the currents in the wire, and in fact fonndB 
bia theory upon their existence, it became necessary that a cur- 
rent should be described. 

At p. 63, vol. XV. Annales de Chimie, M. Ampere, wh^ 
speaking of the battery and connecting wire, says, it is generally 
agfieed that the battery continues to convey the two elecUicities 
in the two directions it did at th.e moment the connexJotr wtta 
Ant completed ; " so that a double current results, the one of 
positive electricity, the other of negative electricity, parting m 
opposite directions from the points where the electro-metiw 
M3tiob exists, and reuniting in that part of the circuit opposed 
bKthose points." This reunion would, of course, take place in 
tbe wire, and one may be allowed to ask, whether the magnetic 
efibcts depend on it, as M. Oersted seem^ to think, who calls it 
tlte electnc conflict, and also what becomes of the electricities 
that accumulate in the wire. But from other parts of M. 
Ampere's memoirs, a very different idea of the electric currents 
nay be gaiued ; the one electricity is considered as cintinaally 
circulating in one direction ; while the other electricity ciwt- 
lates and moves in a current in the opposite direction, so tlMt 
t^ two electricities are passing by each other in opposite direC- 
tioBs in tbe same wire and apparatus. 

Without, however, dwelhng on the state of the wire whan 
thus circumstanced, M. Ampere is content, in order to avoid 
coafusioo, nhen speaking ot the direction of the electrical cur- 

f'Oita, to lyare attention to the two, and to ai^V &% \<C ^ere 



'4Mre b«t-bne cmly^ ^ich m to be tMed ithe cfcetrieM cumitt, 
withoat any reference to positive or negative, and which is con- 

• >Mdere4 as moving in diebattety fixMn IJie copper to tke aac end^ 
'Mtd ia* the wire mna the zinc t<» the copper end. It is evident 

• -AftI thus modilied/the existence of the current^ and its direotioti, 
•Hffe assumed sitnply for the convenience of hetTing something to 
^which the direction of the electro-magnetical motions may readily 
lyerdferred; smd, ooneequently, when thus spoken of, no refer- 
'^iRoe is 'made to the way in which the double current exists m 
the wire, or to the cause oft^ productionof magnetism fay it/ 

in the historical sketch I have already given you of the facts 
■M they ^¥ere discoTered, I mentioned that oL Oersted first ascer- 
tained the mutual action of the wire and the magnetic needle. 
'He showed that the apparatus had power over the needle only 
when the connexion was completed, consequently the electricity 
must be in progressive motion, or forming a current^ as M. Aa^- 
pere states, before it can become magnetic. M. Ampere, then, 
discovered the fact that two electrical currents (asing the wofd 
in hi< own sense) were capable of acting on each other, and pro- 
ducing entirely new electrical phenomena. This discovery was 
noticed in the former part of tnis letter,* and it was mentioned 
that when the currents were in the same direction, th^ 
ifttraoted each other ; when in different directions, they repelled 
^ach other. These attractions and repulsions differ entirely 
ftom those exhibited by electricity in a state of tension, as mey 
he- seen by referring back to the account given of them. M. 
Ampere nevertheless considers them as belonging to the electri- 
-dty, but only when it moves in currents. They are, be thinks, 
d^>endent on certain properties which these currents possess, 
and are not produced by the action of any magnetic or<»ther 
Aoid which the electricity has set at liberty. Electricity, when 
accumulated, has the power of causing certain attractions and 
repulsions which are caned electrical ; when in motion it has the 
power of causing certain other attractions and repulsions'; 
namely, those in question. 

Having then ascertained these new properties of electric ear- 
rents, M. Ampere, in the progress of his reasonings, reverted 
back to Oersted's experiment, and removing one of the currents, 
he substituted a magnet in its place. The results were the same 
as before ; the attractions and repulsions were of the same kind^ 
and took place in the same manner ; so that the effects which 
were known to be electrical with the two wires, were produced, 
when in place of one of them a magnet was used : only, the dis- 
tribution of the powers in the magnet seemed to differ from that 
in the wire or current ; for that power which is exhibited by one 
iftide of the wire is concentrated in one end of the magnet, and 

• Anfurh qfPMlotopkif, toL ii. p. SI 5, New Senet« 

New Series, vol. in. i 
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that power exhibited by the other side of the wire in the other 
end. 

On taking away the rem^oing wire, and substituting a second 
magnet for it, the two acted in the usual manner ; but the actioa 
was found to be analogous to that of two electrical currents. 
So thatM. Ampere was forced by his experiments, and the view 
he had taken of them, to conclude, that all the attractioDB, 
whether excited by two wires, a wire and a magnet, or two 
magnets, were purely electrical, and, ia fine, that all magne^c 
phenomena are occasioned by electric currents. 

Taken in this point of view, electricity and magnetism are 
identical, or rather, magnetic phenomena are a series of electri- 
cal phenomena. Hence magnetism should form a branch of 
electricity under the head of electrical currents; but before we 
dispose of it in this premature, though convenient, maimer, we 
should endeavour to state what the arrangement of electrical 
currents are which M. Ampere has found it necessary to assume 
to account for the various known phenomena of magnetism. 

The arrangement of magnetic power in a conducting wire is 
so different to that in a magnet, that it is not at first very evident 
how the one may be considered as convertible into the other. 
Currents of electricity, according to the iheory, were essentially 
necessary to the production of magnetic phenomena, but where 
are the currents in a common magnet ? It was a bold thought to 
say they actually existed in it, but M. Ampere has ventured the 
idea, and has so arranged them, theoretically, as to account for 
very many magnetic phenomena. 

A magnet, M. Ampere says, is an assemblage of as mai^ 
electric currents moving in planes perpendicular to the axis, as 
there may be conceived lines, which, without cutting each other, 
form closed curves ; for, he says. It seems impossible to him 
from the simple consideration of the facts, to doubt that there 
are really such currents round the axes of magnets ; and magne- 
tization consists, he says, in an operation by which there is given 
to the particles of steel the property of producing in the direc- 
tion of the currents before spoken of, tne same electromotive 
action which is found in the voltaic pile, the electric calanune 
of mineralogists, the heated tourmaline, and even in the pile 
formed of moistened paper, and discs of the same metal at 
different temperatures, 

With regard to the extent of the curves which these currents 
travel through, the theory has not yet decided whether it relates 
to the whole magnet, or to the particles of which it is formed. 
If a section of a magnet perpendicular to its axis be conceived, 
the currents situated in it may either be concentric, in which 
case they will vary gradually in uxtent, or they may exist round 
each particle, in which case they are of uniform size, but veiy 
minute. It appears from calculation that either of these arrange- 



.llS22;] Huioncal Sketch of Electro-fnagnetum. 115 

inents would account for the phenomena. M« Ampexe is, I 
l^elieve^ incUned to adopt the latter.* 

Conceiving a ma^et then to be formed in this way of electric 
currents^ and reverting to the experimental results obtained by 
.the action of a wire and a magnet on each other, if one end of the 
maenet be presented to one side of the wire, it will attract it ; if 
to me other side, it will repel it. The reason according to the 
theory is evident : the currents pass in different directions on 
the two sides of the magnet up on one side down on the other* 
When that side is towards the wire in which the currents move 
in the same direction as in the wire, attraction takes place ; when 
the opposite side is towards the wire, repulsion takes place^ 
because the currents are in opposite directions. If the magnet 
be turned round, and the other pole be brought near the wire, 
the direction of the currents in the magnet will be turned also^ 
and motions opposite to those which bef(ye took place vnll now 
occur, because the place of the similar and dissimilar currents- 
has been changed. 

In consequence of the idea which had been formed of a mag- 
net as an assemblage of electric currents in planes perpendicular 
to the magnetic axes, M. Ampere endeavoured to obtain an 
imitation by forming a spiral or helix of wire, and passing a cur- 
rent of electricity through it. As the electricity traversed the 
spirals, it would nearly resemble the different currents in the 
magnet ; and the effect of the obhquity of the spirals was coun- 
teracted by returning the wire from the extremity down the axe& 
of the hehx. This instrument has been described before,t and 
.the similarity of the effects produced by it to those of the magnet 
stated. 

It would lead me far beyond my original intention were I to 
extend further on this part of M. Ampere's theory, nor is there 
any occasion ; for I am sure all those who are anxious to under- 
stand or pursue the subject, will think it necessary to read M» 
Ampere's papers ; and for those who may think a sketch suffi- 
cient, I have already said enough. Let us, therefore, notice 
very briefly that philosopher's opinions on terrestrial magnetism* 

Naturally led by his elaborate views to substitute terrestrial 
magnetism for the magnet he had previously used in experiments 
on the wire, M. Ampere was induced to suspend a circle very 
delicately, in hopes the earth's magnetism would make it tra- 
verse ; for as according to his theory, wire and magnets moved 
each other, not by any supposed pole or point of attraction and 
repulsion, but by the attraction and repulsion of the currents 
passing through them, he hoped to be able to make a current 
.move sJso by those he assumed to exist in the earth. The suc- 
cess of this experiment has been related,J and was certainly 
sufficient to make the author trust very confidently to a theory 

* Journal de Phyaque, xdi. 163. 

t ^«»w'» of PhUom^ky, u. 981 , New Series. \ \>w«^V^'^'^ • 
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which bad guided bira lo sai'tly to such novel and importaoi 
res Lilts. t 

The traverEing ot Che cutve by the magnetism of the etrth 
added another nrgvtmeat to tliose ia support of M. Aii^eve^ 
theory. If the nxperiniHDt bad not succeeded, the diatmctiut 
between the curve and the needle would have been fairly urged 
•gainst the theury ; as it succeeded, it iidmitm of beins; adduoed 
as another proof that currents in cuirea such as those M. Am* 
pere assumes lo exist In the magnet, are sufficient to accoant for 
the phenomena presented by it. But the iniportaot concluSkCi 
JM. Ampere arrives at from it is, that the magnetiam of the earth 
is itself caused by currents of electricity, which, moving fromtfn 
ftast towards the west i'ouimI the globe are at right angles to ttfe. 
aaguetic meridian. These currents, if they exist, are compaven 
n those which would be found in a voltaic battery if its tW> 
extremities were made to me«t. There w nothing probably iq 
ihe globe which can be compared tu the continuous condnctw 
formed by the mstailic wire, but M. Ampere has shown that thf 
bkttery ktelf is magnetic ; and he siippoaes it probable that tlie 
atrangement of the materials of the globe may be such as W 
ttoiistitiite a battery exiHting like a ^ii'dle round the earth, which, 
though composed of comftara lively weak, elements, is suC^ 
>oiently extensive to produce the effects of terrestrial magoetia^ 
Its irregularity in thae case would account for the distorted fbrnp 
of lines ol' similar variattony and ttve changes that take place ' 
it would explain th<s change of thvi ^ruction of the nem 
l^ame genvral action^ however, is'supposed to ejiist which at 
■B pi-odmcine; the ctncnns of ele«!tricity, and in a directMB 
approaching parallelism with tlie equator; and the variatiou i^ 
supposed to depend on. the progress of oxidation in the cotiti- 
wental regions of the strtib; \ 

 The diurn^ (tniatiott k considered hs dependent on the diuni^l 
eliange of tem^eFaeiire in the superficial electro-motors of the 
globe. The vacioaf eCrata of magnetic materials are considered 
as 80 many voltaic piles. 

'Supposing that electric currents actually exist in < 
«f matter which form the planetary and stellar globes, M. Am- 
f*ve suggests tlve possibility that they may sometimes be i 
poweriiil as to make the heat which is necessarily excited lii 
Go ignition. In this case, a permanent incandesce oce with 
faridtant light would be produced without rather combustiiMt or 
loss of substance. " May wo not suppose," says M. Amper^ 
** that the ojmque globes are so only because of the aiiiall deecsp 
of energy in theelectric currents estabhshed in them, and db|1J 
io the more active currents tlie cause of the heat and light sf 
tiiOBB globes that shine by themseWs." 

Such, Sir, is the sketch I mast bi;g you to accept of M. Aca- 
pere's Iheory. I need not again ;![!"logize for its imperfections, 
but refar, m to an easy remedy, to lUe 'jtoVffltQjb.'isV o'«-B. 
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IB the AudsIbb d« Ghiiiiie. 1 muat again aay, that havii^ 
assumed the existence of two distinct eloctric tiuids, and tM 
identity of electricity with magaetism, 1 think the timt partoi 
the theory by ik> means sufficiently developed. M. Oersted liaa, 
in this respect, aimed at more perfeotion than M. Aiupure i with 
what success, it is not necesitary forme to determine. 



£To the historical sketch of electro-magnetism with ii'hich ! 
have been favoured by my anonymona correspondent, I ahallacM 
a sketch of the diacoveriea that have been made by Mr. Faraday, 
of the Royal Institution ; the memoirs which contain the 
aocount ol these very important experiments are contained in 
the 12th volume of the Quarterly Journal. — Ed.] 

Mr. Faraday's attention was first directed to the v^ificntioa 
of the results obtained by previous c^periraentera as to the 
attractions and lepuisiomi at the needle by a conuectinf wire : 
in attempting this, he ascertained that the poaitiou of the neudW 
n-ith respect to the wire greatly modified the eflects pcoducedt 
he ascertained that the apparent attraction 'of the neeale on om 
Btde, and its consequent repulsion on the other, did not occm 
mid«r oU circumstances, but that accordingly as the wire was 
placed nearer to, or further from, the pivot of the needle, attrai^ 
iMa or repidsion was produced on the same side of the wine : 
this will, perhaps, be more clearly understood in the author's 
(Mvn words : " If the wire be made to approach peipeudicularly 
towards one pole of the needle^ the pole will pass off on one ai^ 
ia that direction which the attraction and repulsion at ihs 
extieme point of the pole would give ; but if the wire be conti- 
nually made to approach the centre of motion, by either the oas 
or the other side of the needle, the tendency to move in the 
fortner direction diminishes ; it then becomes null, and the 
DBsdle is quite indifferent to the wire ; and ultimately the motion 
is reversed, and the needle powerfully endeavours to pass the 
opposite way." 

rrom the facts which have been now stated. Air. Faraday 
ccoicludee, that the centre of magnetic action, or trite pole of the 
Daedle, is not placed at its extremity, but in its axis at a little 
distance from the extremity and towards the middle ; that thi« 
point has a tendency to revolve round the wire, and neoessaritjr, 
thi^efoTe, the wire round the pointy and as the same eSects in 
the opposite direction take place with the other pole, it is evi- 
dent, in the opinion of Mr. F. that each pole had the power Qt' 
anting on the wire by itself, and not as any part of the needle, 
or as connected with the opposite pole. 'Ihe attractions and 
Impulsions he considers merely as exhibitions of the revolving 
motion in diS'erent parts of the circle. 

It will not be necessary to follow Mr. Faraday I'Rtou'^x «&■ '^^ 
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ingenious form of apparatus hy which these difficulties were 
overcome. The annexed cut will exhibit one of the 
modes which he employed to exhibit the motion of a 
wire round a magnetic pole. Place a portion of mer- 
cury in a tube closed befow by a cork, and fix a small 
magnet so that one pole shall project above the 
surface of the mercury. Take a piece of clean 
copper wire about two inches in length, amalga- 
mate tlie two ends, form a loop at one end, and at 
the end of another piece of wire form another loop, 
by which hang the first piece; this affords free 
motion, and the amalgam allows good contact, fix this 
over the magnet, so that the end of the moveable 
piece shall just dip into the mercury ; then connect 
the mercury with one pole of a voltaic combination, 
which is readily done through the magnet, and the 
wire with the other; and the moveable part will im- 
mediately revolve round the magnetic pole, and con- 
tinue to do so as long as the contact is continued. 
On bringing the magnetic pole from the cenire of 
motion to the side of the wire, there was neither 
attraction nor repulsion ; but the wire endeavoured to pass off in" 
a circle, still leaving the pole for its centre, and that either on' 
one side or the other according to circumstances. ' 

- All the directions of the motion are reducible to two ; when' 
a current of electricity passes through the wire, the north pole' 
rotates in one direction, and the south in the other. Suppose ai' 
watch lying on the table, and let its face be considered as the' 
mercury, and the pivot the north pole of a magnet; a wire' 
<ltpping into it being negative below, and positive above, woald' 
pass round the pole in the direction of the hands of the watch;,' 
if the connexion be reversed, or the magnetic pole changed,' 
the motion will be the reverse of the hands. If the wire be' 
made fast, and the pole move round it, the motion is similar, and" 
in the same direction. ' 

Our hmits will not allow us to disscribe the numerous and"* 
highly curious and interesting experiments which Mr. Faradfty 
has made with the poles and wires, having one or more of each, ' 
and arranged in different ways. The results of some of these* 
experiments were, that needles. Instead of being attracted by.' 
their poles, were attracted by their centres. Needles were notr 
attracted merely by the wire, but on arriving at it, still endea-' 
voured to continiie their course in the direction in which they' 
had begun it, and on the wire being removed from the one »de* 
to the other of them, so as to obviate the mechanical im|ie-' 
diment it offered, they move on as at first, being apparently" 
repelled : no attraction was observed to exist between a pofe' 
and a wire : all these phenomena are referable to the revolving' 
motion, ... 

TAere are some results relating to theAeorf of M. Ampere which' 
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ajptpear very extraordinary. It is first noticed that there is i 
similarity between the natural magnet and the helice electro^ 
magnet of M. Ampere. It is also observed that owing to thier 
form of the imitation, and the properties of the wire, such ahelir 
miist exhibit the properties of the two sides of the wire in k 
separated state at its extremities. Mr. Faraday then proceedli 
to notice the polarity of a circle formed from a portion of con- 
necting wire, and of the helice : this he considers to be merely* 
jthe result of rotation. In revolying round a wire, the pol^L 
diescribes'a circle in a plane perpendicular to it, and it moves; 
with equal force in each part of the circle. These circles it: 
would describe round each successive portion of the wire ; bilt^ 
let the wire be considered as bent into a ring, and it is evident* 
these circles recede from each other in the external part, while> 
in the centre of the rin? they converge together and accumulate: 
in one spot just as would happen with the spirals of a bell-spring 
if it were bent into a ring ; consequently the powers which move 
the pole are most energetic in the centre of the ring into which, 
the wire is formed ; and though the movement has the appear-- 
ance of attraction on one side of the ring, ^d of repulsion on 
the other, it is always that of rotation; hence the production ofF 
what are called poles; and the transition from the poles of a' 
ring to the poles of helices are clearly made out. 

This explanation of the electro- magnet is then followed bv' 
experimental illustrations, and it is ^ afterwards compared with 
the common magnet; the accordance Mr. Faraday appears to 
think as great ; but he nevertheless mentions some differences ;: 
among them are the following : The similar poles of magneta 
repel at most distances, but if brought very near to each other> 
they attract ; this attraction is not strong, and it difiers from that 
of dissimilar poles in not inducing any neutralizing effect..- 
Two dissimilar poles will take up a certain quantity of iron 
filings when separate; when together, they will not take up 
nearly so much, but two similar poles will take up as much, and. 
even more, when together, than when separate. This effect is 
not produced by the heUce magnet. Is it not probable that the 
^ecf mentioned by Mr. Faraday may result from the reciprocal, 
inductive action of the magnets upon each other ? 

No success attended any of the attempts to render the proper* 
ties of common cylinder magnets similar to those of the heUce 
magnets. M. Ampere's experiment of directing a curved con- 
ducting vrire by the magnetism of the earth was repeated with 
success. 

The influence of the earth's magnetism in producing the 
efiects which had been obtained by a common magnet was next 
endeavoured to be ascertained by Mr. Faraday ; at first he W9S> 
unsuccessful ; but since his first paper was published, a second 
has appeared in the form of a note at page 416 of the Institution^ 
Journal, which contains facts meriting a muclimoi^ c^v^^x^m^"^ 
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jiace. Ar the uctioii of the magnetic pote on the wire w«s 
ttmys independent: of the axis Toinin^ the extremes or poles of 
the magnet ; it vaa concluded that in those motioiiB which 
ironicl pcobably be produced by the earth, all couBideration of 
the nu^ttic axes might he omitted for the time, and the pole, 
eoosidered as a point, the positioa of which is iudicated by^M 
doping needle. Mr. Faraday docB not appear to lay much Bti«a» 
on the exiateiice of magnettc polea in the earth, but is ratbar 
inclined to consider them as apparent only, and the result oi' ui 
action analogous to that of the ring before spoken of; but he 
seems to assume the dipping needle as indicating tiie resultant 
Olf all the terrestrial magnetic forces ; and, therefore, as the datisia 
an which to conimencc, Mr. Faraday has made a mistake in 
gwing the dip as Ty 30'; it is only T0° 30'. The motions^ 
naWftrer, do not regard the quantity of dip so as to be con&ned 
to a certain range, but probably occur in any part of the earth. 

Judging ti'om the former experiments, the results expected 
were that a connecting wire would always move laterally, and in 
a pbme at right angles to the dip : this tequires the wire to be 
perpendicular to the dip ; if removed from the perpendicular ft 
little way, it would still, however, move, though witli diminiahad 
force. To get this result experimentally, a horizontal piece of w«ro 
was suspended from the ceiling by a silk thread, its ends dipped 
into mercury in two basins, and these were connected with the 
vtdtiiic apparatus ; tile wire immediately moved laterally , and thattn 
every azimuth, and the direction of the motion was precisely thai 
described in the former experiments. Thus when the wire vnt 
£. and W. the E. end to the zinc, and the W. end to the copper 
{date, a single pair of plates being used, the motion wastowacds 
Ute N.; when the connexions were reversed, the motion was to> 
wards theS. When the wire hung N. and S. the N.end to tbeano 
plate, the S. end to the copper plate, the motion was towards tite 
W. when the connexions were reversed towards the E. and the 
intermediate positions had their motions in intermediate directions. 

An apparatus was made use of in another experiment resent 
Uing that described for the revolving motion, but larger and 
more delicate, and the moveable wire was made to form a greater 
angle with a perpendicular than that formed by the dipping 
needle. In these circumstances, the moment the communica- 
tion was completed, revolution began, and continued by the 
magnetic foice of the earth alone on the wire. 

Mr. F. deduces from these experiments, the cause of the 
direction taken by Ampere's curve. Considering it as a polygon 
of an infinite number of sides, he shows tliat the attempt of 
those sides to rotate by terrestrial magnetism would place tlu- 
curve in the position, M. Ampere found it to take in his experi- 
ments. Mr. Faraday concludes this part of his note by stat- 
ing his expectation " that in every part of tiie terrestrial globe, 
Ml electro-magnetic wire, if left to the free action of terreatzial 



fiMg^tisw^ witt move lo a pkae (for to the-lpqett pwFt vie qjM^: 
eaqperimeiit on may be cotMtaered) p^rpendiciiliur to ibe dip'#f 
Ihe needle, and in a directioa perpendiculsur to the cwnant ^ 
^ieeitricity pasMi^ through it" 

: .An exp€otattoii was ^itertained, in conse<)«eaoe of ^thie law» 
tiiat where the dip was small, a difference in the weight of «» 
eleetro-magiietic wire might be perceived when the cucrtnt 
passed dirough it in different directions. In endeavonriag W 
estimate if the difference were perceptible ia these latitudes, a 
Yery remarkable effect was observed. On suspending a piece qf 
wire from a -lever, and letting veiy fine, wiires dip from it into two 
eaps of mercury, it apparently became lighter every time the 
dectric eurrent was passed through it either one way ox tI)A 
Other. This effect was at last found not to be a real wesatio» 
in the gravity of the wire, but to be an affection of the i|ieioai|[» 
with which it was in contact. The wires when dipped, into tot 
metal drew op a little elevation around them owing to the oobe^ 
sive attraction of the mercury. On close inspeoticm, . it wa^i- 
observed that every time the connexions were completed^ these 
^evations were diminished, so tbat in fact the wire was li^htenofl 
qf .a portion of the weight before attached to it; on breaJuog the 
^wunezions the elevations resumed their original buU^. Heaai» 
idten electricity passes from a fine wire into n^rcury, or fiom^ 
IMremy into a nne wire, an effs^t is produced equiyaleot to m> 
^minution of the cohesive attraction <h the meraury. . Whether, 
jfe is really sttoh a .diminutioD, or is due to some other AauaQ» 
semains to*1>e deternuned. 

In concluding this imperfect sketch. of the labours pf Jir* 
Faraday in this new and interestine branch of soieneey ivet 
earnestly recommend him to continue his .researches eo a subjeet 
which the has so ably illustrated and enriched by idisooveriee 
thtt are in the highest degree curious and impotrtant. 



Articus X. 

MeplytoB.M. By John Murray, FLS. MWS. &c. &c. 

(To the Editor of the Atmah of PhUo^ophf.) 

SIR, Surry IfutituHon^ Jan, 12, IStf. 

I AM a Stranger to the name which the letters B. M. ace pro* 
|K»ed to adumbrate. If ^rw^A be the object of this writer, why 
does he blush to own it ? Is science to be a masauerade, and its 
friends appear in false or fictitious characters ? An honest mail 
ought to be ashamed of such a contem{^tihle subterfuge— ^'^afia 
Jures.'' It is something to .grapple with a noble eiv&'CQC^ ^"^^ 
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should we fall in the contest, but it is neither expedient nor pro- 
fitable to exchange " thrusts " with a shadow. I have thus 
premised, because I hare laid it down as a fixed principle never 
to notice any attack upon me by anonymous personages, and 
this must be my apology for the undisturbed silence I shall in 
 fixture preserve in 8iini)ar cases. 

The observations introduced into the pages of the Philoso- 
phical Magazine comprise only a verr/ J'eiv selected from very 
many experiments on the subject in question, and I drew my 
inferences from the combined aggregate, and not from individual 
and insulated phEcnomena. The inejficacy of steel or iron filings 
in cases of poisoning by muriate of mercury as pronounced by 
B, M, and tneir efficacy as inferred by analogy, on my part, is 
tbe subject in both cases of mere apftnoit. Here then we stand 
oiteqaal ground. The subject of poisons has received much of 
my attention ; and when mv experiments come to be detailed, 
perhaps it will be seen that 1 shall have laboured to better pur- 
pose mthis interesting field than E. M. 

This writer has inferred, that the steel he used had no magne- 
tism in its composition, because it did not attract ironjilingi; 
but how numerous are the instances where magnetism obtains, 
and this property is absent. De la Rive's floating annulus is 
highly magnetic, but I have not observed any tendency to attract 
iron filings. Perhaps ihe authority of Sir H. Davy may weigh 
with B. M. " The only proof of the magnetic powers of electri- 
citypassing through such a fluid was aiiorded by its efTectupon , 
the ma^etized needle." But it is needless to extend observa-' 
tions o( this description, when we know position, juxta position 
with a magnet, filing, hammering, scowering, twisting, 6tc. all 
communicate magnetism to steel or iron ; and it is more than 
probable that magnetism is never absent from iron, and that to 
this may be ascribed the action of ferruginous bodies on the 
magnet m which the attractive effect seems mutual. 

I was not ignorant of the action of muriate of mercury or 

nitrate of silver on steel which B. M. has presumed to suppose 

(after Ae himself seems to have been set right with respect to the 

 latter) by referring to the authorities he thus superfluously 

quotes. 

The precipitation of one metal by another, as of copper by 
iron, silver by copper, &c. has been ascribed to voltaic influence 
by Von Grolthus, Sylvester, Donovan, 8ic. ; while the principle 
is generally recognized by philosophers ; and, prima facie, is it 
not reasonable to suppose that the separation of every metal 
^m its combination with every acid wnatever (at least to the 
great extent I have proved it to be) is to be attributed to the 
magnetism of the iron or steel, an influence or power possessed , 
almost exclusively by them' Where am I to find recorded that' 
iron separates silver from a solution of the acetate, or platinum 
from the mtriimuriate, 8ic. Even the extensive and almost. 
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unbounded poWer which iron exercises over the domftin of 
metalUc salts would itself be a discovery. The cause of the eflfeotr 
is the only legitimate subject of question. As to the phsBnoaiena. 
of the bars immersed in phosphorous acid (B. M. seems to have; 
used phosphoric acid), I bave simply stated the fact as it occunred- 
to me, and became the object of my senses ; and the same obser-^ 
yation applies to the platinum wires. This last was witnessed 
by several persons as well as myself, though it is neither for nor 
against the general issue ; neither do I mean to insist upon this. 
jpSenomenoUy which may have been the incidental effect of an • 
tmpurity in die solution of nitrate of silver ; but that the pheno-> 
menon did occur as I have described it, I do most unequivocally- 
assert. 

- I have nothing to do with the mere hypothetical part of 
B. M.'s paper ; I must, however^ stigmatize the expressioi^ 
" fallacious " (which he, however, with one exception only, has. 
proved experimentally correct), and ^^ inferences unwarranted, 
by facts," to be precipitate, ruae, and ungentlemanly. 
I have the honour to be (in haste), Sir, 

Your obedient servant, 

J. Murray. ,( 
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On Cadmium, and the Habitudes of some of its Ores, showing the* 
Means of detecting the Presence of the Metal in English Ore$\ 
of Zinc. By E. D. Clarke, LL.D. Professor of Mineralogy in- 
tne University of Cambridge, &c. 

(To the Editor of the Annals of Philosophy.) 

DEAR SIR, Cambridge^ Jan, SI, 1822. ' 

It is now nearly two years since I communicated to the. 
Editor of the Annals of Philosophy a discovery (since fully con«! 
firmed by much abler chemists tnan myseli) of the presence of; 
Cadmium in the Derbyshire ores of zinc* As I believe that the .^ 
complete reduction of this metal and its exhibition in the metallic ' 
state have not yei been accomplished by any chemist in Great 
Britain (all the specimens of it that have been seen, coming to;^ 
us from the continent), I shall again call the attention of your ' 
chemical readers towards the means we possess of effecting 
this object, especially as I have since discovered cadmium in a^ 
greater variety of suDstances than I was at first aware of, and 
have it in my power thereby greatly to facilitate the means of 
procuring it. In one single instance, and almost accidentally, I 
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)iav&«iyfielt'sueceeded in tbe revival ol cad/mum, Mas to witaew 
ito beautiful silvery aspect ; bitt I have never beeu »ble to obtaio 
the luetal ia any quaatity, atiiJ it is only withiu the last week, 
owing to the kindness ot Dr. Wollasion, wlio jiresejited me with 
a laoiioa of pure cadmium, as he received it from Frofesaor 
Stromeifer, that 1 have had the satisfaction of exaaiiuing thia 
ourious substance. From the appearance exhibited by this spe- 
oimeu, it has the colour and lutitre of s'Vrer, and has atl the 
pliability of a piece of tin foil. Its othev charactere in the 
metallic state are known, and, therefore, need not be mentioned. 
Before I proceed to any fuvthei' account of its ores, 1 will just 
mention two experiments for its reWval, which seem to b« 
attended with success. The first I have once before men* 
tioned i it consists in filling a glass test-tube (which con- 
tains a portion of the oxitle of cadmium adhering to the inner 
uutace) with kifdrogeit gas, and then with a common blow- 
pipe directing the name of a caudle against the tube, so as 
to give it a red heat. In this experiment, if care be uaed 
so as to prevent the breaking of the glaes tube, metallic cadmium 
seems apparent in a thin cuticle upon the inner surface of the 
glass vessel. I have said " seems apparent," because the quan> 
tity ia too small to allow of any satisfactory examination after- 
wards, and also because it may be objected that this metallic 
appearance is owing to the revival, not of the cadmium from its 
oxide, but of another metallic oxide used in the manufacture of 
the glass. Another way, less liable to objection, relates to an 
vcpeiiment by which I undoubtedly obtained a sight of thii 
metal, although in a quantity so minute ae to be hardly visible 
to the naked eye. It was accomplished in the following man- 
ner: A small quantity of the pure oiide .of cadmium waa dis- 
solved in muriatic acid, and a piece of paper being steeped in 
the solution and dried, was made into a pellet between the 
fingers, and supported upon a slip of platinum foil before the blut 
JlameQit\\t blowpipe. Here as the muriate became concentrated by 
the burning of the paper, and afterwards decomposed, the oxide 
of cadmium was reouaed by the carbonaceous matter both of the 
^per and the hiuejiame, and as it began to bm-n and to exhibit 
Its reddish-brown protoxide upon the platinum foil, a small bead 
of cadmium remained upon tne surface of the platinum ; which, 
being fixed into the end of a deal splinter, admitted the action of 
the file, and exhibited the silvery aspect of the pure metal. In 
this experiment I had no room to doubt of the nature of the 
result; because the oride which I used came from Profesaor 
Stromefer himself, and there was no impurity in any of the Biit>- 
stances I had employed. As the temperature at which cacJmiura 
becomes volatilised is so inconsiderable, it is of course difficult 
to attempt its reduction by means of heat; the metal burning in 
the very instant of its revival, unless the greatest caution be 
observed. The phcrautinena, however, attendant upon its com- 
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buBtion are among the most remarkable pnypertMH oftbe metel, 
and they are those of which chemiBts ha¥« availed litemMhea in 
^deteeting the presettiee of Teiy minate portions of eadmimm m 
ks various ores. Berzelim, in the inestimable volume which be 
ln» recently published upon the '^ Use of the Biomipet*'* Ben&R 
with avidity this striking character^ and makes it me prominent 
and discriminating character of die ores of cmtmium,^- But 
long before the piinlication of this work of BerzeUuSy and at the 
time when Dr. Wo/laston, by his own experiments confirmed 
the fiict of the discovery of cadmium in the English ores of »ii»c,;{; 
this illustrious chemist nad already availed himself of the same 
striking property in the metal. Speaking of the oxifde of 
icadmium as obtained from those ores^ in a letter which I 
received from him dated February 14^ 1820, Dr. Woilaston 
says, '^ filed at the tip of the blue flame^ it is ^adually reduced, 
volatiKzes, and is carried along the slip of platuia, coating it vAA, 
its pecuUar reddish-brown protoxide in a way that cannot be 
mistaken by one who has once seen it/' Indeed so striking h 
the manifestation of this character in ores containing the most 
Qimute portions of cadmium that the fact of its presence in the 
pHcates and carbonates of zinc needs no other test. But there 
.« a method of putting those minerals to the trial of cadmium 
.Ijiirhich seems to me preferable to that mentioned by BerxeHuM, 
who uses charcoal for a support. It is simply this : Triturate a 
'portion of the silicate or carbonate of zinc supposed or not to 
contain cadmium, and place about the tenth of a grain of tbe 
^powder upon a slip of platinum foil. Then direct the blue flame 
0i a candle towards it by means of the blowpipe ; if any cad^ 
fiium be present, its oxide will be reduced, volatilized, and 
.« protoxide wiU be deposited upcm the surface of the platinum, 
with the pecnUar reddish-brown colour before mentioned. 

Another mode of showing the presence of cadmium in the 
ores of zinc, remarkable for its simplicity and certainty, is also 
/jjhlie to Dr. Woilaston. This consists in dissolving the tof- 
bonates of zinc, or gelatinizing the silicates in muriatic add, 
getting rid of the excess oi acid, and adding distilled water; 
then removing any metals that iron will precipitate, and filter- 

 « 

* (' Be l^mploi da Chalumesu dans les Analyses Chimiques,'* &c. a Paris, 1821. 
f << Ge ph^Dom^e est n maiqu^ dans Toxide de cadndunL, que ks min^iaax ifa. 
eomme le carboDate^de ainc, coDtietment un ou deux pour cent de carbooata de teadm faip , 
iStant exposes un seul instant «u feu de reduction, d^posent k peu de distance de la 
tnatidre d^essai, un anneau jaune on orang^ dioxide de cadmium que Ton aper^oitd'ad- 
tant mienx que le eharbon est plus refroi£. Cet anneau se fbrme bien avant le cena- 
mencement de la reduction de Toxtde de -nae, et si les flocons de sine se mentimt en 

• m^me temps, c'est une preuve que Ton a pousse Tinsufflation trop loin; mais si Ton ne 
pent d^couvrir aucune trace jaune avant que la fumee de zinc conunence a former un 

,^kpet svr le diaibra, on dett en conditire qu^ la mati^red*eksai ne contknt pas de cad- 
BWBHk"^/M. p. 132;) 

- X Dr. iHarkfe sBiee wiitiag this lailuia had himself disoovered cukoSmm in the meCalMc 
0[ sheet -ame of fflmmance. A oenununijcaCifli isom him «poa thtsambtject wiUappearin 
our next number. — Ed, 
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ing the solution, whicli is to be received into a platinam 
c^wule, containing a piece of xi/ic. The cadmium, if any 
be present, will coat over the interior surface of the capsule 
with a precipitate of a dull leaden hue, and will adhere so 
firmly as that it may be washed, and thereby freed from any 
remaining solution of zim. Mmiatic acid being now poured 
into the capsule will dissolve the lead-coloured coating with 
effervescence, and either the carbonale of potass or caustic potass 
will yield a white precipitate, which, by heat before the blue 
Jtame of the blowpipe, will exhibit the remarkable character 
already pointed out, as characteristic of Cadmium. 

As it will not I hope be long before some of the chemists of 
Great Britain will obtain cadmium in the metallic state from the 
ores which this country affords, I will mention the localities of 
some of them, and give such a description of the minerals in 
which I have myself detected the presence of this metal, that 
there can be no difficulty in meeting with a supply of ore neces- 
sary for the experiment. 

The CamherlaHd Cave, near Matlock, contains both silicate 
and carbonate of zinc, and both are cadmij'erous. I have received 
from Professor Sedgwick of this University, specimens of both 
those minerals, which he himself brought from that cave. The 
carbonate being the most abundant, 1 will describe this first. 
All the carbonates and silicates of xiiic found in the Cumberland 
Cave go by the name of Calamity, and are promiscuously sold by 
the dealers in minerals, either as electric or non-electric Calamine, 
juat as the name best answers the purposes of sale. Hence 
arises that conliisioa in cabinets of mineralogy, whose owners/ 
trusting to the dealers, have not given themselves the trouble to 
examine chemically the specimens they have bought. NoUiing 
can be more easy than to distinguish between a carbonate and a 
silicate of' zinc, even when they are not crystallized : both ate 
soluble in acids leaving no residue, but the first efiervesces upon 
the immediate action of the acid; while the second, exhibiting 
no effervescence, forms, as the solution evaporates before a fire, 
or over a lamp, in a watch glass, a transparent jelly. 

The carbonate of sine of the Cumberland Cave is often sold as 
a silicate. It is a very compound mineral, consisting of no less 
than three distinct vaneties of the carbonate aggregated into one 
mass, besides galena, jlaor, qnartx, sulphate of barytes,* and 
other bodies. To speak, therefore, ofthe specif graui/y of sucli 
a mineral mass woiud be absurd. Of the three varieties of the I 
carbonate of xinc which it contains, all are cadmiferous. The 
Jirst is of a honey colour, exhibiting a sparry fracture, and a 

 Small flattened scicuUt crystals of the milphatc efharyiss are seen in the eavities, 
opaque, imd of a vhir« colour^ Ixtuneraed in murUitic acid these crystals e^rresce 
owing to some earthy carbonate uf :jnr, by vhidi they are covered ; but they become 
afterward! tranapaieDC, and reitiaiii inioluble, cshibidag Ihdt mie charMteii before the 
blowpipe. 
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radiated structure^ like waveUiie. The second is a gtey xtalaclite 
, body, exterDally resembling chalcedony, and appears in cavities 
as if the substance, like tollow or wax, had c^n melted aad 
flowed over the surfaces of those cavities. The third is bm 
earthy, or arenaceous body, of an oraiige-brown colour, whoUr 
SQluble, with the most lively effervescence, in muriatic acid. AU 
these contain rather less than one per cent, oi carbonate of cad^ 
mium ; insomuch that when the mmeral has been triturated and 
exposed upon platinumfoil to the action of the blue flame before 
the blow-pipe, the proof of the presence of cadmium is made 
instantly apparent by the test already mentioned. 

In the same cave where this carbonate is found, there is found 
another mineral, called also Calamine, which is cadmiferous ; but 
which instead of being, like the former mineral, a carbonate, is a 
silicate of zinc. This occurs more rarely, but the mineral is 
crystallized, and very pure, and gelatinizes in muriatic acid, ia 
the most perfect and transparent manner, being slowly soluble 
in that acid without any effervescence.* This mineral presents 
an aggregation of small crystals, whose forms cannot distinctly 
be ascertained. Externally it is of a ^rey colour, and when 
broken, the interior of the crystals exhibits the sort of radiated 
or stellar structure, which characterizes one variety of the cdr^ 
bonate: and the two minerals so much resemble each other in 
this respect, and in their lustre and colour, that they may easily 
be confounded. The specific gravity of the silicate estimated in 
pump water at the temperature of 60® of Fahrenheit equals 3*10. 

Possibly all the Derbyshire carbonates of zinc may contain 
^admium, as well as some of the silicates. This metal appears 
to me to be so decidedly present in many of the ores used in our 
manufactories that I have reason to believe it exists also in the 
zinc manufactured from those ores ; for if a little sheet zinc be 
scraped with a knife, and the powder placed upon charcoal or 
M^on platinum foil, and exposed to the blowpipe, the appearance 
of the " amieaujaune, ou orange, dioxide decadmium,^^ mentioned 
by Berzeliusf as a test of the presence of the metal is easily 
manifested. This is a matter which may soon be confirmed or 
contradicted by a regular chemical examination of the zifkc of 
commerce. 

Other carbonates of zinc containing cadmiufn are those of 
Mendip, in Somersetshire, of a dark grey colour, investing cavi- 
ties, as a stalactite, in masses otherwise of a reddish-brown hue. 
I have not been able to detect any of this metal in the carbonates 
of zinc from Holywell, in Flintshire. The specimens which I 
examined were stalactites, which had coated over the crystals 
of other bodies, and destroyed them ; appearing in hollow pseu- 

* It was found in iht Cumberland Cave as before mentioned, by Prof. Sedgwick. 
+ See a former note. 
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Tjtaiwrpfcdge fornigK I fasYe aW been unable to a(bc«i^ii»it8 
fMPeeence in the white botryold&l tiliceies of tsim from Hungfty. 
&it ASi thte (upiicle )ia& already beea extended to a greater len^ 
than I<«i "first espected^ I ^haU/for the preeent, postpone naelai^ 
lanj ftirther observations. . ^r^ 

EowAfRB Daniel GLAR«4Bht.' 
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Remntrks on a peadiar Imperfection of Vision with Regtxrd'fo 
Colours. By Whitlock NichoU, MD. MRIA. FLS. 8u5. 8tci» 

(To the Editor of the AmhoU of Philosophy.)^ . . ,1;.. 

SIR, ''''' 

Cases of imperfection of vxsioh with regard to coloulrs'lc^e 
k«coi*ded in the Philosophical Transactions ; and similar case^ 
which I have reported, have been published in the Transacti6*dB 
of the Medical and Chirorgical Society of London.f ' , ^^"^ 

The principal peculiarities in each of these cases arfe; the 
confounding red with green, and pink with blue. Since *i^ 
attempt has (as far as I am acquainted) been made to esipfalh 
tile cause of these peculiarities of vision/ 1 am tempted to haz^d 
Bome conjectures respecting it. ^** 

Before I enter, however, on thie subject of these cases, I nlQ^ 
premise a few general observations. 

Cases occur in which the sensibility of the retina, with regd 
to light, is above the natural standard. We also meet wit 
cases in which that sensibility is below that standard, tn tfa)^ 
former cases, a faint degree of light causes the productioii^ oY 
that sensation which we term seeiiig; whereas, m the latt& 
instances, a strong degree of light is requisite for the productid^ 
of that sensation. A retina, then, may oe sensible to a poweiifiil 
degree of light, although it is insensible to fainter degrees of 
light. ' ; 

When the retina has been powerfully acted upon by aj)Ower- 
ful degree of light, it may become insensible to light ; or, if tt 
have been accustomed to the action of strong degrees of light, it 
may become insensible to fainter degrees of lignt ; whereas a 
retina, from which all strong degrees of light have been /or 
some time withheld, may become sensible to very faint degrees 
of light. 

When the retina has been powerfully acted upon by one parti- 
cular set of the prismatic rays, it may become insensible to that 

* See two papers, the one benrsig cUtte Jan. 1777 ; the odier, Hay in theeame jtKt. 
f Volf. vii. and ix. 
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set ; yet it may continue sensible, or it may be bo in hq increased 
decree to the other sets of rays. 

When the retina has been for some time powerfully acted 
upon by rays of light which hare produced the nensation seeing 
red, that sensation will at length cease, although the action of 
tlioae rays be continued ; yet if at such time the action of those 
rays be even continued, or if rays of mixed hght be admitted to 
' the retina, or if all rays of light be excluded from the retina, the 
flensation seeing green will aiise. In like manner, the long conti- 
nuance of seeing green leads to the production of seeingred. 

When after the long continuance of the sensation seeing red, 
the sensation seeing green arises in the manner just described 
(ftad vict versa), although the sensation thus undei^oes a change 
Wth regard to what we terra colour, it continues precisely the 
same with regard to what we term s/iape, and extent of surface: 
80 that a retina which has become insensible to the action of 
one of the prismatic rays may still be adequate to all the com- 
mon purposes of vision, since, although there may be a defect of 
sensation with regard to colour, il does not follow that there is 
any defect with regard to shape and extent of suiface. 

It appears then that there is a certain state of the retina 
necessary, in order that the mixed rays of light so affect it as to 
produce vision. It also appears, that there is a particular state 
of the retina requisite, in order that each separate and distinct 
set of the rays of hght so atfect it as to produce a corresponding 
peculiar and distinct kind of vision. There is, for instance, a 
state of the retina in which all the rays of light, whether blended 
or distinct, so affect the retina as to produce vision. Such a 
state may be termed general sensibility of the retina. There is 
a state of the retina in which all the rays of light, whether 
tended or distinct, fail to affect the retina in such a manner as 
to produce vision. Such a state may be termed general imeaai- 
J/iittt/ of the retina. There is a state of the retina in which a 
certain set of the prismatic rays (as, fur instance, the red rays) 
&il to produce a corresponding kind of vision. There is also a. 
4tate of the retina in which only one set of the prismatic rays (as, 
for instance, the red rays) affects the retina in such a manner as 
to produce vision. In such cases, there is partial sermbilili/ and 
also partial insemiblliti/ of the retina. 

That state of retina then which fits it for being so acted upon 
by one particular set of the prismatic rays as to produce vision, 
does not necessarily fit it for being so acted upon by another set, 
or by all the other sets, of the prismatic rays. 

It appears then that whenever hght acts upon the retina in 
such manner as to produce vision, it produces a certain condi- 
tion or state of the retina which is essential to the e.^isteuce of 
that kind of sensation which is termed seeing. It appears also, 
that in order that each distinct set of the prismatic rays so affect 
the retina as to produce a distinct corresponding kirvd. (i^ ^^ 
New Series, voh. iii. k 
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sensation seeing, it is necessary that it produce a distinct corre- 
sponding state of the retina, which state is essential to. ^le 
existence of such corresponding sensation. There is, for 
instance, one state of the retina which is essential to the exist- 
ence of the sensation seeing red : another state which is essential 
to the presence of the sensation seeing yt How : and so on. So 
that, wnen we speak of seeing a certain fixed number oF colourt, 
we imply that the retina can have that number of distinct states 
produced in it. These states which are essential to the presence 
of sensation, I have termed sensual slates. 

Let us call that sensual state which produces the sensation 
seeing reel, A ; that which produces seeing orange, B ; that 
i^ich gives rise to seeing yellow, C; that which produces seeing 
green, D ; that which causes seeing blue, E ; and that which 
prodnces seeing violet, F. 

It has been already stated, that when the sensation seeing red 
can no longer be produced by the action of rays of light, the 
sensation seeing green may still be produced, or it may anse spon- 
taneously ; and vice versa. It follows then that the sensual state 
of retina, A, is a state different from, or opposite to, the sensual 
State, D. 

It appears then that if a retina be capable of assuming the 
several states, A, B, C, D, E, F, the individual who pos- 
sesses that retina may have the several sensations, seeing red^ 
seeing orange, seeing yellow, seeing green, seeing blue, seeing 
i)iold, produced. If Qie retina be incapable of assuming any 
sensuaT state, the individual possessing it cannot have vision 
produced, he will be blind; trnt if a retina be incapable of 
assuming the state, A, the possessor of it cannot have tnesensa- 
iSon seeing red, he will be blind quoad that sensation, and so 
with regard to the other sensual states. 

The several sensual states of the retina from which the vzide- 
ties of vision arise are commonly produced by the action of rays 
of fight ; but it has been shown that the sensations seeing Ttd 
and seeing green may arise in the absence of light. It follaws 
then that the presence of rays of light is not essential 'to the 

SroductioQ of sensual states of the retina, or, in other words, to 
le presence of various kinds of vision. By whatever means 
then a sensual state of the retina is produced, by such means 
win vii^iou be produced ; the particular kind of sensation pre* 
sent will depend upon the particular state which is induced ; fiw 
instance, by whatever means the state, A, is produced, by such 
means seeing red will be produced, and so on. 

The sensations seeing red, seeing yellow, 8tc. are then only bo 
fkr dependent upon the action of light, in as much as such acttoa 
produces a corresponding sensual state of the retina ; for seeing 
a colour is a sensation dependent upon a peculiar state of the 
retina which is commonly produced by the action of rays of 
light, bat which may arise in the absence of those rays. 
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The co/our then which is seen in any case is connected with 
iiie presence of rays of light only in the relation of effect and 
cause. 

Light is divisible by the prism into several sets of rays, whereof 
one set excites the sensation seeing redy the next seeing orange^ 
Ae third seeing yellow, the fourth seeing green, the fifth seeing 
Mue, and the sixth seeing violet. These several sets are distin- 
guished by the names red, orange, yellow, green, blue, and 
violet rays. The red, yellow, and blue rays are termed primary 
rays. The orange ray is considered as a compound of the rea 
and yellow rays ; the green, as a compound of the yellow and 
blue rays j and the violet, as a compound of the blue and red 
rays. The orange, the green, and the violet rays are, therefore, 
termed compouna rays. 

Let us suppose a retina to be insensible to red rays. In such 
a case, it would be sensible to the two other primary ray^, 
namely, to the yellow and to the blue rays. It would be sensi- 
ble also to the ray compounded of these two rays ; namely, to 
the green ray. The action of light then upon such a retina 
ini^t produce the sensations seeing yellow, seeing green, and 
seeing blue. It would not produce the sensation, seeing red. 
And as the orange and the violet rays are each in part com- 
pounded of the red ray, the sensations seeing orange, or seeing 
fOdlet, would not be produced by the action of light upon such a 
retina. 

Let us suppose a retina to be insensible to yellow rays. I A 
-BQch a case it would be sensible to the two other primary rays ; 
namely, to the red, and to the blue rays, and also to the ray 
compounded of these two rays ; namely, to the violet lay. The 
action of light then upon such a retina might produce the sensations 
seeing red, seeing Hue, and seeing violet ; but it would not produce 
feeing yellow. And as the orange and the green rays are each 
in part compounded of the yellow ray, the sensations seeing 
orange and seeing green would not be produced by the action of 
light upon such a retina. 

Let us suppose a retina to be insensible to blue rays. In such 
a case, it would be sensible to the two other primary rays ; 
namely, to the red and to the yellow rays, and also to the ray 
compounded of these two ; namely, to the orange ray. The 
action of light then upon such a retina might produce the sensa- 
tions seeing red, seeing orange, and seeing yellow; but it would 
not produce seeing blue. And as the green and the violet rays 
are each in part compounded of the blue ray, the sensations 
seeing green and seeing violet, would not be produced by the 
action of light upon such a retina. 

If a retina be insensible to the orange ray, it may be so from 
bein^ insensible either to the red, or to the yellow rays, of 
which two rays the orange ray is compounded. In lV\!^ \Q>Tai%x 
case, seeing blue, suing yelhw, and seeing greeii, xavj ^tv%^\ \tv 

k2 
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the latter case, seeing, red, seeitig blue, and seeing violet ^m^j 
arise from the action of light. In either case, geetng blue'mjfij 
he produced. ' [ . 

If a retina be insensible to the green ray, it may be sp fiom 
beinff insensible, either to the yellow, or to the olue rays^ o.f 
which two rays the green ray is compounded. In the firmer 
case, seeing red, seeing blue, and seeing violet, may arise ; in the 
latter case, seeing red, seeing yellow, and seeing orange, may 
arise from the action of light. In either case, seeing red may 
ari9e. 

. If a retina be insensible to the violet ray, it may be so from 
being insensible either to the red or the blue rays, of which two 
rays the violet ray is compounded. In the former case, seeing 
yellow, seeing blue, and seeing green, may arise ; in the latter 
case, seeing red, seeing yellow, and seeing orange, may arise from 
the action of light, in either case, seeing yellow may arise. 

It appears then that if a retina be insensible to a primary or to 
a compound ray of light, it can only be affected by light so as to 
give nse to the sensations seeing three prismatic colours, two of 
which colours will be primary colours, and the third, a colomr 
compounded of these two. 



Let us apply the preceding observations to the retinee of the 
individuals who are the subjects of the cases alluded to at the 
commencement of this paper. 

By these individuals rea is confounded with green, and pink 
with blue. 

We have seen that, in ordinary retinae, the sensual state A, or 
that which produces seeing red, is different from, and indeed 
opposite to, that state, D, which gives rise to seeing great* It is 
highly improbable then that in these individuals the red ray and 
the green ray should excite the same kind of sensual state of 
retina, or that two different sensual states (as A and D) should 
be produced by the action either of the red oi- ,of the green ray. 
If then the red ray and the^reen ray cannot produce the same 
sensual state, and if two difierent sensual states (as A and D) 
be not produced by those two rays, it follows, that in these indi- 
viduals, one of those rays fails to produce a sensual state of the 
retina; that, in other words, their retinae are insensible, either to 
the red or to the green ray ; consequently, that if the^ have 
sensation produced by the red ray, they have none excited by 
the green ray, and vice versa. 

We arrive then at this conclusion, that the retinae of these 
individuals are insensible, either to the red ray, or to the green 
ray. 

If they are insensible to the red ray, those individuals can, iis 
we have seen, only have the sensations seeingyellow^ seeing blue^ 
and se^J/ig green, produced by the prismatic rays. 
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If thev are insensible to the green ray, they may, as has be6ti 
ghown, Rave the sensations seeing red, seeing yellow, and: seeing 
orange: or seeing red, seeing Wwe, ^nd seeing violet^ produced by 
the action of the prismatic rays. 

; These individuals confouna pink with blue. Pink is a faint 
fthade of red. Now as I have argued that the red aiid the 
gr^en rays cannot each affect the retinee of these persons so as to 
|>h)d'uce seeing, but that their retinae must be insensible to one of 
liiese two prismatic rays^ so may I adduce the same arguments 
to prove that they cannot be sensible both to pink and to blue 
rays ; but that they must be insensible either to pink or to Uue 
lays.' If they are sensible to pink rays, we must conclude that 
'they are also sensible to red rays. But if they are sensible to 
jpink, ^e must suppose them to be insensible to blue ; conse- 
quently, if they are sensible to red and pink rays, they are inson- 
Bible to blue rays. 

It appears then that the retinee of these persons are sensible 
'either to yellow, blue, and green rays, or to red, yellow, and 
orange rays. In either case, their retihee will be sensible to 
jrdiow rays, 

'We accordingly find that these individuals never confound 
the sensation which is excited in the presence of the yellow ray, 
with any of those which are produced in the presence of either 
of the other prismatic rays. Iheir retinae are fully sensible to the 
fellow ray. ^ 

* If then the retinoe of these persons be sensible to green and to 
blue rays, they are insensible to red and to orange rays. -  
'"As the green ray is compounded of the yellow and of the blue 
rays ; as the orange ray is compounded of the red and of the 
yettbw rays ; as yellow enters into the composition bdth of the 
gireen ana of the orange rays ; and as the retinee -of these persons 
kte sensible to yellow; it appears that they are insensible (either 
: to the red or to the blue rays of light. 

If then these persons can have the sensation seeing red, they 

cannot have the sensations seeing green, seeing blue, or seeing 

tiiolet ; and if they can have the sensation seeing blve, they 

. cannot have the sensations seeing red, seeing orange, and seeing 

' vidlet. In either case then they must be insensible to the violet 

tays.  

' It sometimes happens when the retinee of ordinary individuals 
have been for a long time acted upon by strong light, that if the 
blended rays of Ught be then thrown upon the retma, the sensa- 
tion which results from their action is that of seeing red, we 
explain this occurrence by supposing, that in consequence of 
lone exposure to strong light, the retina has become insensible 
to all the rays, excepting the red rays. The red ray then appeara 
to exert a more powerful influence on the retina than any of the 
prismatic rays. 

Of all the prismatic rays, the red ray is the least cefnxv^VA^> 
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and the moat beating ; next in order, in these respects, is the 
orange ray ; and, thirdly, the yellow ray. 

From what has been stated then it appeals probable that if a 
retina be insensible either to the red, or to the blue rays, it u 
inaensible to the latter of these rather than to the former. 

if then we suppose that the retina: of these individuals ars 
insensible to the blue rays, they are sensible to the red, to the 
orange, and to the yellow rays, which are the three most powap- 
fttl, most heating, and least refrangible, of all the calorific rays.. 

We arrive then at this conclusion that the retinie of titeac 
individuals are sensible to red and to yellow rays, and to tlw 
rays compounded of tliese two sets of rays, or to oranee rays ; 
but that they are insensible to green, to blue, and to violet fkyt. 

I proceed, lastly, to compare the conclusions at which I have 
arrived with the facts observable in the cases of these indivH 
dualij. But it must be recollected, that it is impossible to asceh 
tain the ki/ul of tbe sensation seeing which any ray of light 
produces in another person by its action upon his retina. We 
can only ascertain whether two different rays do or do not excite 
in him two sensations, which he describes as diiTering from eaob 
other. For instance, it is impossible to ascertain whether the 
red ray produces in another person the saue kind of seaeataoa 
that it excites in nie ; but I can ascertain whether the red nff 
produces in him a sensation different from that which he receiree 
m the presence of any other ray. Both he and 1 agree to o»Q 
the eeneation which the red ray excites in each of us seeing red, 
but this term does not describe the kind of sensation ; it merely 
denotes tliat such sensation is different from the sensations 
which are produced in him by other prismatic rays. 

The action of the first set of the prismatic rays upon the reliaa 
of these individuals gives rise to the sensation seeing a coioue; 
end to describe this sensation, they employ the term whiick 
others use to denote the sensation produced by the action of thet 
•et, they call it seeing red.* 

The action of the second set of the prismatic rays upon the 
retinse of these persons gives rise to the seobation seeing a coisuf^ 
which they describe as being of a kind ditl'erent from that whicb 
arises from the action of the first set of rays  and to describe 
this seflfation, they employ the term which others use to denote 
the sensation produced by the action of the second set of rays; 
they call it seeing orange. 

"the action of the Uiird set of the prismatic rays upon the 
retioEe of these persons gives rise to the sensation seeitiga colour, 
which they describe as being difi'erent fruqi those which an 
produced by the firiit and second sets of prismatic rays ; and44 
describe this sensation they employ the term which others uae to 
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denote the Henftation arisiog fraiu the action of the third set of 
rays ; they call it seeing yeilow. 

It will be recollected that when the senaation 'teeiag red ha» 
been for a long time kept ap in ordinary casee by the continued 
action of the first set of the prismatic rays, the sensation teeing 
greenan&es, and viceversA. But (in the case of Mr. Buchanan*) 
when the long continued action of ihe firet set of prismatic ny» 
had produced the long continuance of seeing colour (which he 
also terms seeing red), no other sensation of seeing a differeat 
ealour arose ; so that, in his case, the long continuance ol seeing 

Ittd does not produce seeing green, as it does in ordinary cases. 
When the retinas of these individuals are exposed to the actioa 
df the fourth set of the prismatic rays, a sensation seeing a colour 
is present, which they describe as being the same as that which 
it produced by the action of the first set of prismatic rays. The 
firet and the fourth set of rays do not then produce in these pei^ 
40DS two different kinds of sensation. If tlien the first set of 
I tite prismatic rays produces a peculiar corresponding sensation^ 
[ the fourth set of those rays does not produce such sensation as X 
ba«e already endeavoured to prove ; so that if we admit that 
I these persons can have the sensation seeing red produced, we 
BUBt deny their being able to tee green: we must suppose their 
' ntiaee to be insensible to the green rays ; to be, in other word^ 
; incBpable of assuming the sensual state D ; and this infereace 
■BCMH confirmed by the fact of no new sensation arising in Mr. 
I Buchanan after the long continuance of that sensation seeing 
' 4»loiir which is produced in him by the long-continued action of 
Ae red ray upon his retina. We are then. I think, warranted ia 
I supposit^ that these individuals do not see green. Why then do 
j tbey *ee red in the presence of the gre.en ray '! As far as regards 
^ Ihe green ray, they are in the state of a nyctalopic, whose retina 
I is seosible only to the red rays which are contained in mixed 
fight. They are in a state similar to that of persous whose 
letinse have been long acted upon by green raye, and who than 
hacre the sensation seeing red, although their retinae are still acted 
Upon by green rays. The retinae of these persons cannot assume 
the sensual state D ; the presence of the green ray, therefore, 
does not produce any sensation. As then the sensation seiMig 
Ted arises in the presence of the green ray, and as such aensa- 
tioa can be produced only by the action of red rays, such 
sensation must arise from the action of the most powerful of the 
r»ys which are contaiiied in the mixed lig/tl to which their 
Ktins are also exposed : namely, of the red rays ; so that when 
their retinae are exposed to green rays, since they caunot assume 
Ibe state H, and as they are sensible only to red, orange, or yellow 

-• M^dico-CMruig. Trans. voL ix. fut II. The experiment w■^ not msde in die 
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rayi, they are acted upon by the red raya which are contained in 
the mixed light to which they are also exposed, and the sensual 
•tate A arises. 

When the retinae of these individuals are exposed to the action 
of the tiftb set uf prismatic rays, the sensatiun seeing a colour 
arises. This sensation is not the same as either of those whioli 
arises from the action of the first, of the second, or of the third 
set of prismatic rays. They describe it as not being the same as 
meing red, seeiug orange, or seeing i/ellow. Wishing then to 
distinguish by name the sensation which arises in the presence- 
of the fifth set of prismatic rays, they apply to it the name 
which others urc to denote the sensation produced in iheia by 
the action of those ravs ; they call it seeing blue. These indi- 
Ttduals confound dark blue with crimson. Crimson is a dark 
sliede of red. What they call seeing blue is then seeing a daep 
dork aliude of that colour which is excited by the red rag. The 
subjects of the two cases which 1 have recorded caK the crimBOn 
eurtaine of Iheir respective beds blue by day-light, and red hy 
candle-light. That is, by day-light, they have the seasation 
teeing a dark tliade nf red: whereas, by candle-hght, they have 
a fainter degree of that sensation, or the sensation seeing -a 
lighter shade of that colour. As they use the term blue to 
denote seeing a dark shade of red, so do they use the term light 
blue to denote seeing light shades of red, which other people calt 
pink, or they indiscrimmately use the terms light blue and pink 
to denote the same sensation. When then the darker shades of 
blue are presented to the retinra of these individuals, as th«ir 
retiuiie are (as I have endeavoured to prove) insensible to blue 
rays, they will not have the sensation seeing blue, but they wilt 
be acted upon by red rays of a dark shade, which excite tb^ 
sensation seeing dark red. For if they did not see any colowr 
during the presence of dark blue rays, they would see black, and 
seeing only a few red rays mixed with no colour, they, in faiot/ 
seea darkshade of red. Mr. Buchanan informs me that he can^ 
not distinguish dark blue from black by candle-hght, and ba- 
says, that what i^ives him by day the sensation seeing dusky rt^ 
afifects him so little by candle-light, that he then scarcely sees 
any colour. These persons confound grass green with ecarlet>' 
light blue with pink, dark blue with crimson, very dark red fvilfc 
black. The fact then appears to be, that these individuals raff 
red, see orange, and see yellow, from the actions of the first, 
second, and third sets of rays respectively; but that, as tkey> 
advance in the prismatic range, their retina: are affected only m 
the red rays of the mixed light to which they are also exposed, 
they see ouly shades of red, varying as they advance towards tlte 
most refrangible rays, from a sensation similar to that which is 
excited by the first set of the prismatic rays to less vivid degrees 
of the same sensation, until at length do sensual state being' 
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j^ioduced in the retine?; they have a sensation siinilar to that 
Which is present in the absence of all luminous raya ; that is, 
they see black. They have sensations of seeing colour excited 
c^nly by red and yellow rays^ and by the various compounds of 
these two rays ; and they have distinct sensations prodliiced only 
by strong rays of these aets of prismatic rays ; for all dark 
cifiades of red, of orangie, of brown, as well as deep green and 
J^rple, are by them confounded with black, i. e. with the absence 
ef all colour. The subject of one of my cases saw but three 
^dlours when he looked through a prism. Mr. Buchanan says 
tbat the rainbow appears to him yellow in the centre, and blue 
alt the edges, which latter assertion proves that he uses the 
terms red and blue to denote similar sensations. The order of 
tiie prismatic rays being as follows : Red, orange, yellow, greedy 
light* blue, dark blue, violet. The corresponding order of sensa- 
tions which arise in these individuals, in the presence of these 
successive prismatic rays, are as follows : Red, orange, yellow, 
i^, pink, dark red, dark indistinct colour, or black. 

The facts observable in the cases of these individuals seem .to 
asree wijbh the conclusion which I arrived at in the earUer patt 
OT this peiper; namely, that the retinae of these individuals 'air^ 
sensible to red and to yellow rays, and to the rays compounded 
of these two sets of rays, or to orange rays, but that they afe 
insensible to green, to blue, and to violet rays. 
:- 'Some persons possess auditory organs, which enable them to 
^criminate a great variety of sounds^ while other individuals 
who possess great quickness o{ hearing with regard to sound in 
^nend, are, nevertheless, unable to distinguish any great variety 
in the kind of sounds which they hear. There is general sensibt^ 
Hty of the auditory nerve required for the production of the 
general sensation hearing ; there is a partial sensibility of that 
i^i^e required for the production of varieties in the kind of that 
senfsation. If an auditory nerve be so formed as to be capable 
of assuming a great vanety of sensual states according to the 
nature of tne impressions made upon it, the possessor of that 
nerve is said to poissess a nice ear^ while he whose auditory nerve 
possesses only general sensibility is said to have an unmusical 
ear. It is the same with regard to the retina. It may possess 
general sensibility, enabling its possessor to see shape and extent 
cf surface accurately, while it is incapable of assuming the usual 
variety of sensual states-, thereby preventing the possessor of it 
•from seeing that variety with regard to colour ^ which the posses^ 
sorsofthe ordinary kinds ofretmeeare enabled to distinguish. 






Mr. Aliierson on Congreve Rocketi. [Fbb. 

Article XIII. 
On Congrevf. Rockets. By Lieut. R. C. Alderson. 
(To the Editor of the Amiah of Philosophy.) 
SIR, Bua,jan. is.iwe. 

■I WAS very much astonished on reading in the 12th number 
of the Annals of Pbilonophif for December last, under the head 
of Scientific Intelligence, the very ingenious invention of tbe 
^plication of the Congreve rockets to the whale fishery attri. 
buted to 'Capt. Scoresby of the Fame. As a friend of Lieut. 
CdlquhouD, of the Royal Artillery, the inventor of this mode of 
destruction to the whole, I cannot help contradicting % state- 
meat ao erroneous. Lieut. Colc[uhoun having applied to the 
son of Capt. Scoresby, of the Fame, vi-ho commanded a fisbii^ 
ship which sailed from Liverpool, to take him out for the pur- 
pose of trying the effect of the rockets on the whale, and finding 
Aat that gentleman had previously engaged to take out Capt. 
Manby on a different plan, was recommended by the son to the 
fitther Capt. Scoresby of the Fame, at Hull, with whom Lieut. 
Colquhoun and two artillerymen sailed ; the result of the voya^ 
was, as stated in your valuable work, successful beyond expec- 
tation ; and I have no doubt from the improvements made in the 
weapon by the patentees, Sir William Congreve, Bart, whose 
name stands deservedly so high in the scientific world, and 
Ueut. Coiquhoun, since the voyage, that it will be of Titd 
importance to those concerned in this trade in all its branches, 
sod more particularly in the sperm fishery, since it requires littte 
skill in its application, and wet has no effect whatever on it. 
I shall esteem myself particularly obbged if you will gire publi- 
city to these facts in any shape you may think proper; and idtow 
me to Bubscnbe myself. Sir, 

Your most obedient humble servant, 

R. C. Aldekson, Lieut. Roy. Engineete. 



Article XIV. 

StalemenCs of Professor Pluijfair respecting the Xlnrveraty if 
Cambridge. 

(To the Editor of the Annah of Philosophy.) 
SIR, TriHify ColUgc, Oct. 95, ISSI. 

I HOPE you will allow me to take advantage of your pages fof 
the purpose of correcting certain mis-statements which have 
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been receoliy made by some eminent writers of Scotland with 
respect to the liistory of the Newtonian philosophy in this Uni 
versity. The assertions of which I speak are to be found in the 
second part of the late Professor Playfair's " Dissertation ou 
the History of the Mathematical and Physical Sciences, " which 
accompanies the Supplement to the Encyclopaedia Britannica: 
and are repeated to a certain extent in the second part of the 
correspondm^ Dissertation on the History of the Moral and 
Metapnyaical Sciences by Mr. Dugald Stewart, The first of 
these authors has stated, that in the University of Cambridge 
the Cartesian system kept its ground for more than 30 yean 
after the publication of Newton s discoveries in 1687 : and that, 
at the ena of that interval, the Newtonian philosophy entered 
the University by " stratagem," and under the protection of the 
Cartesian, in consequence of the publication of a translation of 
Sflhault's Phj-sics, accompanied with notes, by Clarke, about 
1718: the purport of the notes possibly escaping the notice of 
the " learned doctors," who, the writer seems to have thoagbL 
bad the principal direction of academical education. A belief 
M further espreased in a note, that " the Universities of St. Aa> 
(trew'e and Edinburgh were the first in Britain where the New- 
tonian philosophy was made the subject of the academical 
|kreIections." 

Ishall be as brief as possible in showing how extremely inac> 
eante these statements are. One of the principal proofii 
adduced is an expression of Wfaiston's, in his Memoirs, where 
be says that David Gregory was inculcating the Newtonian 
hypothesis at Edinburgh, while they (" poor wretches ") at 
C^iabridge were studying the Cartesian. Considering the great 
age of Whiston when he wrote his life, his expulsion from the 
University, and his notorious inaccuracy, he cannot be considered 
H unexceptionable authority on this side of the question. But 
it is curious enough that in the very page of his book in which 
&i8 passage is found, he also speaks of setting himself " to th© 
study of Sir Isaac Newton's wonderful discoveries, in his Philo- 
aophiae Naturalis Principia Matfaematica, one or two of which 
lectures," he says, " 1 had heard htm read in the public schooU, 
though I understood them not at all at that time." These 
" academical prelections" were probably previous to the publl* 
cation of the Principia in ltJ67 ; and at all events it seems a 
■trange undertaking to set up a claim of prioritv for any other 
lectures, in opposition to those of Newton nimselfupon his own 
philosophy. And, little as the reader would suppose it from the 
statements above referred to, his successors in this professorship 
were as zealous promulgators of his doctrines as their contempo- 
jaries in any other place. Newton was Mathematical Professor 
fttCambridgeatthetimewhenhepubUshcdthePrincipb, and con- 
tinued BO for 16 years afterwards. The same Whiston became, 
ill i 699, his deputy, and in 1703 liis successor ; in which cagacir 
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ties he delivered lectures, which he afterwards published (in 1707 
and 1710) under ihe titles, " Prajlectiones Astronomicre," &«. 
and " PnetectioneS Physico-MathematTCffi, Cantabrigifc in 
Schohs Piiblicia habitat, quibtisPhilosophia Illufitiissimi Newtbiif 
Mathematica expUcatius traditur et fatilius demonstratur;'^ 
GulielnioWhiston, AM. etMatheseos Professore Lucasiano, It) 
osum Juventutis Acadeinicse." In 1707 the celebrated Saunder-- 
Bon, having acquired an extraordinary portion of mathemati'cjtl 
knowledge, cr-me to Cambritlge with the intention of fixing him- 
self in the University by means of it. And though the sitbject 
was already occupied by Whiston, the bhnd geometer yi»p 
encouraged, with the permission of the Professor himself, Ip 
give a course of lectures on " the Principia, Optics, and Arith- 
metica Universalis, of Newton:" which lectures, we are informed 
by his biographers, became extraordinarily popular. In t7ll 
Sauuderson succeeded to the Lucasian prolessorship ; whitH ^ 
Ii^ till 1739 ; so that 1 presume I may here venture 16 bi'^aK 
_off the chain of evidence of an uninterrupted succession, frt>^ 
(ne time of Newton himself, of professors who have delivered 
Ms philosophy from the chair which he had occupied. And atf 
piuch for the claim of its priority in the academical pretectidnp of 
other places. ,' 

It is further asserted that though the professors in Englai^ 
might, at on early period, be Newtonians, us, for instance, DaviiJ 
Gregory, who removed from Edinburgh to Oxford in HJ90;""Wfe 
real aiid efficient system of the Universities was not cast iti Hi'it 
inould till long afterwards." Now why we should suppose tlffi' 
lectures of the scholar at Edinburgh or St. Andrew's, to huv^ 
been more efficient than the lectures either of the same pel^bii 
or of his master, at one of the English Universities, I am cOiu- 
pletely at a loss to discover. 1 do not, however, mean that 
the sublime system of our wonderful philosopher was universally 
adopted ur understood as sonn as it was deUvered. 1 believ^ 
that at that time the possession of the knowledge and qualificai^ 
tjons requisite for the study of the Principia was very rare ill iitiy 
University ; and the reception of that memorable work amotig 
the great continental geometers is a sufBcient proof that it waft 
not sure of finding favour even with men of eminent mathetaS- 
tical attainments, and great love of truth. It must of necessity 
have required some time to pervade so great a number of per-" 
sons, of^such various talents and tastes, as are in the Enghsb 
Universities thought necessary for effectual instruction. Us'pe* 
cially too when it is considered that the subject to which uib 
discoveries referred, formed only a part, and at that time not* 
prominent part, of the course of academical studies. We do, 
however, find very early indications of the Newtonian principle* 
making their way into all parts of the system of the Univensity. 
About 161)4, the celebrated Samuel Cluike, then an undergm- 
daate, defended in the schools a question taken from the pbilo- 
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srahy of K^wton — a step \vhich must have had the approbation 
Ipt the. moderator who presided at the disputations: and hit 
translation of Rohaiilt, with references in the notes to the Prills 
isipia, was first published in 1697; and not in 1718^ as Prot^ 
Pfiayfair has strangely asserted It was republished in 1702 
with more copious additions from the principles of Newton^ 
which could hardly '^ escape the notice '' of any body who saw 
tlie book, since they are mentioned in the title page.^ Public 
jexercisesy or acts as they are called, founded on every part of the 
Ifewtonian system, are spoken of by Saunderson's Diographersj* 
las very common about 1707. By this time these studies were 
ex^nsively diffused in the University ; and it is mentioned that 
£be Principia rose to above four times its original price.j; la 
1709-10, when Dr. Laughton, of Clare Hall, a zealous Newto- 
niaUy was proctor, instead of appointing a moderator, he dis- 
charged the office himself; and by the most active exertioni^ 
stimulated still further the progress of mathematical science. 
He had previously published a paper of questions on theNewto* 
nian Philosophy, apparently as theses for the disputations. He 
^d been tutor in Clare Hall from 1694. The lectures of persona 
in that capacity Prof. Playfair considers as the only effective 
|mrt of the University system ; and according to him, these 
instructions were very late in receiving the impression of New- 
tonianism. Dr. Laughton's had probably been on Newtonian 
principles for the whole or the greater part of his tutorship ; bul 
it is certain that for some years he had been diUgently inculcat- 
iaz those doctrines, and tnat the credit and j^opularity of hii 
.cc^ege had risen very highi in consequence of his reputation. It 
jaiiayl>e remarked also, that Cotes, the friend and disciple of 
]|Newton and Bentley, who first made his philosophy known to 
the readers of general literature, resided in Cambridge during 
tlje time of which we are speaking ; the one as Plumian Pro- 
fessor, and the other as Master of Trinity College ; and it can 
hardly be supposed that their influence would not be exerted in 
favour of the system which they admired. This indeed might 
he the less necessary, as there is not, so far as I have discovered, 
the slightest circumstance which indicates any opposition to its 
introduction. 



* A third edition appeared in 1710, with mathematical investigations, by Mr. 
Charles Morgan, of the laws of falling bodies, the rainbow, &c. which contained at 
good an elementary exposition of those parts of applied mathematics, as, I believe, 
existed at that time : so that the book might probably, as Prof. Playfair asserts, be ni 
.jise at a later period. Wbat misled Prof. Playfur so far as to induce him to assign 
17 18 as the date of Clarke's translation, I am at a loss to imagine ; except it were ml 
he took his information from Button's Mathematical Dictionary, under the woid 
Hohault, where the edition of 17 18 (the fourth) is the only one mentioned. 

-f- See Preface to his Algebra. 

% From I0«. or 1^. to 2/. 2t. For these particulars see NichoV Literary Anec- 
dotes, vol. iii. p. 338. 
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It is uDDecessary to make any separate answer to the obser- 
vations of Mr. Stewart ; * as even if we allow his assertions, 
they will not imply any thing very disgraceful to us. They 
amount to this ; that the philosophy of Newton was pitblicm 
taught at Edinburgh and St. Andrew's before it was generaln 
adopted at Cambridge. That this was after it had been public^ 
taught here, 1 think 1 have proved. The Scotch were fortunate 
in possessing in the Gregorys men of great mathematical talents, 
of minds open to conviction, and of industry and capacity to 
master in a short time a new system of the universe ; but even 
they, we may suppose, could not transfuse these qualifications at 
once into the whole body of their pupils. After what time the 
Newtonian doctrines had been studied in Scotland to the extent 
which the facts above mentioned indicate with respect to Cam- 
bridge, the very different constitution of their academical esta- 
blishments from ours, gives us no means of judging. 

Without attempting to trace further the nisforv and progresB 
of that philosophy which is now so zealously cultivated in the 
University of Cambridge, I have, I trust, sufficiently shown ^W 
the assertions with respect to the tardy influence of Newtonian- 
ism, have been hazarded with great inattention to facts ; and I 
may be allowed to add, that it seems very doubtful whether 
evidence equally strong can be produced of its early prevalence 
in any other academical institution. The respect and admira- 
tion which are attached to the names with whose authority ^le 
assertions in question have come to us, feelings in which 1 sin- 
cerely participate, make it highly desirable that their inaccuracy 
should De exposed. In reply to misrepresentations so extraor- 
dinary, I have not allowed myself to go beyond a plain statement 
of facts, I am, Sir, 

Your obedient servant. 

• Ituouldbe exceedingly intertsliiig, andinighl throw some light upon the question, 
Waieacopf of the " Cimipetid of Newton's Piiacipio," of which tnendoi] is Duds b 
HdUoo's Dictiouu}', snd quoted by Hi, Stewart, and which ie \hcre uid to have nip- 
pJiod Thenes for acaderaicBl disputationB at EiUnburgh in 1690. The interval between 
the publication of the Principia and the date of this document is extraordinarilj ahoM : 
die candidates fin degrees who could iti 1690 defend such a aeries of posidoDB, milM hatt 
begun to study that work the moment it issued from the press ; except we luimaH Ibal 
then, when the ideaa it contained were so new, and when the preparatot; mathematjci 
were so much more laborious than they are now, it occujued a thorter time llutn il b 
bund to re()uiie tram a modem student. 
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Article XV. 

Analyses of Books. 
Philosophical Transactions for the Year 1821. Part II. 

{Concluded fiom p. 6S.) 

XVI. Observations on Napthalinej a peculiar Substance resem^ 
blima concrete essential Oil, which is apparently produteddurimg 
the uecomtmition of Coal Tar by Exposure to a Med Heixt. Br 
J. Kiddy MD. Professor of Chemistry, Oxford. (CommunicatMt 
lijr W. H. Wollaston, MD. FRS.) 

Dt. Kidd observes that although this substance has beea 
noticed both in the Annals of Philosophy and the Institatioit' 
Journal, there has not yet appeared, as far as he has been able 
to discover, any systematic description of the mode by which it 
may be obtained, or of its relation to the substance from which' 
it was produced. 

For the mode in which this substance (which Dr. Kidd pro- 
poses to call naphthaline) is usually^ obtained, we refer to lihe. 
journals already mentioned. Dr. Kidd procured it with several 
other products by passing the vapour of coal tar throu^ an; 
ignited iron tube. 

He first obtained in a condensing vessel an aqueous fluid, hav- 
ing an ammoniacal odour, and a dark-coloured hquid, resembling" 
tar in appearance ; the properties of-both of which are minutely 
detailed. Some of this dark-coloured liquid was submitted to 
slow distillation ; the product consisted of two fluids, one of 
which had the appearance of oil, and the other of water. Afler 
these products had passed over, '* a concrete substance, as vrhite 
as snow^egan to collect in dispersed crystalline flocculi, in the 
upper part of the body and neck of the retort, so as, in a short 
time, almost wholly to obstruct the passage." This was the 
naphthaline sought for, and its properties are thus given by Dr. 
Kidd : 

" Properties of the white concrete Substance. — ^Taste, pungent 
and aromatic. 

" It is particulariy characterized by its odour, which is faintly 
aromatic, and not unlike that of the narcissus and some other 
fragrant flowers. This odour is readily diffused through the 
surrounding atmosphere to the distance of several feet, and 
obstinately adheres for a long time to any substance to which it 
has been communicated. 

*' When in its purest state, and reduced to powder, it is exceed- 
ingly smooth, and slightly unctuous to the touch ; is perfectly 
white, and of a silvery lustre. 

" Specie gravity ratiher greater than that of mict. 
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" It does not very readily evaporate at the commoD atmosphe- 
rical lemperaturc ; for, a compariHon bein^ made between this 
substance and camphor, in the quantity of nalt'a grain of each in 
a very minute state of division, it was found that the camphor 
had entirely disappeared at the end of 18 hours, while the sub* 
stance in question had not disappeared entirely at the end of font 
days. 

" A quantity of it being exposed to heat in a glass vessel soon 
melted ; but did not begin to boil till the temperature had reached 
4 1 0° of Fahrenheit : the heat being then withdrawn, it remained 
hquid till cooled down to 180° ; at which point the lowest por* 
tion was seen suddenly to congeal : the remaining portion con- 
gealed gradually ; and when the whole had become solid, its 
temperature was 170°. The structure of the congealed mass 
was distinctly crystalline, and the crystaHine laminffi were 
slightly flexible. 

" It is not very readily inflamed ; but when inflamed, it burns 
rapidly, and emits an unusually copious and dense smoke, which 
soon breaks into distinct particles that fall down in every 
direction. 

" Does not affect the colour either of htmua or of turmeric. 

" Insoluble in cold water; and very sparingly soluble in boil- 
mg water, from which it separates, in cooling, in such a manner 
as to render the water milky, which was before transparent : a 

gortion, however, still remains dissolved, for the water, when 
Itered, possesses in a slight degree the taste and odour of the 
substance, and after a few hours deposits it in minute crystals. 

" Readily soluble in alcohol, and still more so in ether, at any 
t^nperature ; the solubility, in either instance, greatly increased 
by increase of temperature. 

" A solution of this substance in four times its weight of boil- 
ing alcohol becomes, in cooling, a solid crystalline mass. It is 
precipitated from its solution in alcohol by water, without acqutr- 
iDg any additional weight. 

" It is soluble in ohve oil, and in oil of turpentine. 

" It does not combine either with an aqueous solution of 
potash or ammonia ; nor is it sensibly affected by contact with 
ammoniacal gas. 

" Soluble in acetic and in oxiilic acid, to each of which it 
communicates a clear pink colour. A saturated hot acetic solu- 
tion becomes a solid crystalhne mass in cooling. 

" It blackens sulphuric acid when boiled in it ; the addition 
of water to the mixture having no other efl^ect than to dilute the 
colour : neither does any precipitation take place upon saturat- 
ing the acid with ammonia. 

" Sparingly soluble in hot muriatic acid, to which it coiumn- 
nicates a purphsh pink colour. 

"When boiled m nitric acid, it both decomposes the acid, 
and ia itself altered in its composition ; and, in cooHug, is abun> 
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dBDtl)' d^iwU«d in ehort acicuUr ctyatals af^gregaj^efi iu ktetli^ 
fttrm grou|». These crystals pressed between i'olds of unsized 
paper, in order to separate the adhering acid, and then txposed 
to tnat, are readily melted ; in cooling, the melted mass shows 
evtdeat tracea of ucicular crystallizatioD, and the cry&taia axe of 
a yellow colour. Tbit yellow substance is readily iofiaoied, bums 
with a bright flame, emits much smoke, and leaves a coiisid«lw 
able residuum of carbon. 

" Of ail the characters of the whit« concrete aubstancs 
^ascribed in this secLion, its ready disposition to crystallize is, 
perhaps, the most remarkable. 

"If thrown into a red-hot crucible, a dense white vapour 
«bses from it; which, being received into a bell glass placed 
oner the crucible, is condensed round the lower part of the-glass 
intbeform of a white powder; but in the upper and cooler part 
of the glass distinctly crystalline plates are formed, of a be^^tiful 
silvery lustre. 

 " A similar and equally beauUful crystallization may be 
obtained by boiling this substance in water, in a glass luatriw^ 
having a long neck ; in the upper part of which crystals will be 
fomieo aitd depivsited during the boiling. 

-: f If exposed to a degree of heat not more than sufficient to 
melt it under a bell glass, the vapour that rises from It crystalliiav 
before it reaches the surface of tlie glass, and flies about the 
interior with exactly the appearance of a shower of miuute parti- 
cles of snow. 

" Jf a piece of cotton twine be coiled up like the wick of s^ 
candle, and after having been dipped in this substanga wliilo 
ntdted, be set on tire for a second or two, and then blows oti^ 
tho vapour will soon begin to crystallize round the wick in very 
distinct thin transparent laminee. 

. " This experiment afibrds one mark of distinction between 
tilts substance and benzoic acid, and also between it and cam- 
phor ; for under other similar circunistaacea, benzoic acid crys- 
tallizes in acicular crystals, which arc oi^n grouped in a 
atelliform ; and camphor crystallizes, or is rather congeaL«d|. in. 
globular particles having a stalagmitic appearance. 

" The most usual crystalline form of this substance is a 
chombic plate, of which the greater angle appears to be from 100'' 
t» 105°: crystals at least of that form I have repeatedly ob- 
tained from its solutions in water, in alcohol, in acetic acid, in 
tile yellow oil described in the last section ; and lastly, by melt- 
iBg and very slowly cooling the substance itself. Sometin^i^ 
several of these plates arc variously grouped together; some- 
titnea a single plate intersects another plate at nearly right 
angles, so that in some points of view the compound crystal 
appears simply cruciform. The only distinct modifications 
which 1 have observed of the common form are a rhomboidal 
fisite, which is veiy nearly rectangular ; and an hexa<^O0Al '^IaJ^^-- 
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the latter variety may be easily traced from the rhombic p1*U 
by the incomplete developement of the smaller angles of the 
usual rhomb," 

With respect lo the elementary constitution of this substance, 
Sr. Kidd says, that he is " not enabled to give any satisfactory 
information ; but it is evident that it contains a »ery great pro- 
portion of carbon." - 

It is greatly to be regreted, that Dr. Kidd did not complete 
hJB laboursljy giving an analysis of this curious substance. 
. XVII. On the Aberrations of Compound Lenses and Objtct 
Glasses. By J. F. W. Herschel, Esq. FRS. 8cc. 

In the commencement of this elaborate communication, its 
author remarks, that it has been made a subject of reproach to 
mathematicians who have occupied themselves with the theory 
of the refracting telescope, that tne practical benefit derived from 
their speculations has by no means been commensarat« to 
the expenditure of analytical skill they have called for. Mr. 
Herschel has, therefore, m this valuable paper supplied the artJEt 
with practical matter which cannot fail to prove of the highest 
utility- 

XvIII. An Account of the Skeletons of the Diigong, two 
hotif^d Rhinoceros, and Tapir of Sumatra, sent to England brf 
Sir Thomas Stamford Raffies, Governor of Bencoolen. By Stf 
Everard Home, Bart. VPRS. 

With respect to the dngong. Sir Everard remarks, that " The 
bones of the skeleton, when mounted, give us a form verydififer- 
ent from what is met with in the whale tribe. It may be com- 
pared to a boat without a keel, with the bottom uppermost; 80 
that in the sea, the middle part of the back is the highest point' 
in the water; and as the lungs are extended to great length on' 
the two sides, close to the spine, they furnish the means of the 
animal becoming buoyant, and when no muscular exertion is 
made, the body will naturally float in an horizontal posture. 

" When we consider that this animal is the only one yet 
known that grazes at the bottom of the sea (if the expressiOD 
may be allowed), and is not supported on four legs, we must 
admit that it will require a particular mode of balancing its body 
over the weeds upon which it feeds. 

" The hippopotamus, an animal that uses the same kind of food,' 
from the strength of its limbs, supports itself under water ; and 
the dugong, as a compensation for not being able to support it» 
body on the ground, has this means of steadily suspendmg itself 
in the sea peculiar to itself, the centre of the back forming the 
point of suspension, simdar to the fulcrum of a pair of scales. 
This peculiarity of position explains the fonn of the jaws, whick 
are bent down at an angle with the skull, unlike the jaws of 
other animals. This new mode of floating, when compared with 
that of other sea animals, makes a beautiful variety. Ihe balxna 
m^sticetus, that goes to the bottom of unfathomable depths to 
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catch in its whale-bone net the shrimps that live in that situa- 
tion is surrounded by blubber not unlike a cork jacket. 

," The enormous spermaceti whale, whose prey is not bo fai' 
removed from the surface, has the mass of spermaceti in a bony 
concavity upon the skull. 

" The shark, tribe have the liver loaded with oil, placed in 
nparly the same situation as the lun^s of tlie dugong. 

" As there are no vegetables (I believe) growing at the bottcua 
of the sea in very deep water, the nice adjustment of the bodly 
of the dugong is confined to the shallows in the creeks near the 
land." 

, Upon comparing the bones of the two-homed rhinoceros with 
those of the single-homed species. Sir Everard observes, that 
there is no difference deserving of particular remark, except that 
in. the two-horned^ the projection towards the front of the skull 
formed by the union of the nasal bones, is more nearly in a 
straight hne, and mure extended. This peculiarity, he thinks, 
may be re<iuired to give sufficient surface for two horns. 

The tapir of Sumatra, as well as that of America, are stated 
to have a greater general resemblance to the rhinoceros than to 
any other animal. 
. This paper is accompanied by five plates ; and an account of 
the viscera of these animals is also given ; for which we refer to 
the original paper. 

XIX. On the Mean Dfiinly of the Earth. By Dr. Charles 
Button, FRS. 

It appears from this paper that in two instances only the mean 
density of the earth has been certainly or approximately deter- 
mined by experiment. 

, " The former of these experiments," Dr. Hutton says, " was 
made by Dr. Maskelyne, in the years 1774, 1775, and 1776, by 
means of that large mountain* in Scotland, in measuring itg 
diinensions, and in comparing its attraction on a plummet with 
that of the whole earth on the same ; the calculations on it hav- 
ing been made by myself, and first published in the Philosophical 
Transactions of the year 1778 ; and since more correctly m the 
second volume of my Mathematical Tracts. The other experi- 
ment, by Mr. Cavendish, was by observing the attraction on 
small pendulous balls, of two inches diameter, by larger ones of 
ten inches diameter, as compared with the attraction of the 
earth on the same. 

" By some strange mistake, of perversion, for many years, it 
was customary among certain persons, to withhold the mention 
of my name with regard to the gieat share that I had in the expe- 
riment on Schehallien. But from certain complaints which I 
have made, some little justice has lately been awarded to me on 
that head; though still, it would seem with reluctance, as the 
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o^niou is promptly aasumed tbat the latter stnall experimeDt i« 
susceptible of the greater accuracy, aud the numbers in its result 
gratuitously adopted aa nearer the truth than that of the foiroer. 
Jmi this is an opinion which I have never been able to bring vag 
mind to acknowledge, and as it is a matter of great importance 
io the present state of physics, 1 have been desirous to dnw the 
attention of phUosophere to a closer consideration of the subjeoti 
with a view to a more deliberate and impartial decision of this 
yoint. 

" From the closest and most scrupulous attention I can 
employ on this (juestion, the preference, in point of accuracy^ 
a|^ears to be decidedly in favour of the large or mountain expe- 
fy^ent over that of the small balls." 

From the Schehallian experiment, Dr. H. thinks, that the mean 
density of the earth is live times that of water, but not more; 
iwhile, from his experiment, Mr. Cavendish has^ssumed the mean 
density to be = 6*48. Dr. Huttou afterwards points out some 
of the errata, in M^. Cavendish's paper; and concludes that the 
fUedium of the first six of his experiments is 5' 19, and of the 
cither ^ experiments. 6-43„ and the mean of both these means, 
he observes, is f)-31, instead of 5-48, the error arising from the 
«um of tlie numerical cajlculatioos. The difference of 0*31, or 
about the 17th part of tbe whole, Dr. Huttou thinks must be 
ascribed to the inaccuracy of making and reading off experi* 
ucnts with such intricate a^d iimdet^ate machinery as that 
used by Mr. Cavendish. 

. Dr. Hntton observes, " that Mi f^^AUOt conclude this paper of 
iwiuiry without ex{Ve«Aiog. a hearty wish fair the repetition ai 
the large or mountain experiment, in some other favourable 
situation, and witltiiqproved.neuas, if possible." For thia pur- 
pose, the Doctor augge?tp: an idea, that one of the larg« pyramids 
in i^ypt might profitahl^be employed, instead of a mountaifii 
for this experiment. 

, XX. Qn the. Sejuarition of Iron from other Metals. By 
J. F. W. Herschell, Esq. FRS. Sec. 

This paper is given iu the present number of the Annab. 

.XXI. Oft the Re-eslabiUhment of a Canal in the Pltice of a 
Portiwi of the Vrethra which had been destroyed. By Heniy 
Ejirle, Esq. SuigeOD to the Foundling, and Assistant Sargeon to 
St. Bartholomew's Hospital. (Communicated by Sir Humpbiy 
Davy, Rart. PRS.) 

For the particulars of this paper, which is entirely surgical, we 
must refer to the origiual volume. 

XXlI. Calculations of some Ohservatiuns of the Solar EcUpte 
ifn Sept. 7, 1820. By Mr. Charles Rumker. (Communicated 
by Thomas Young, MD. For. Sec. to RS.) 
, For this paper, which can hardly be abridged, we muiEtt also 
refer to the volume. 
XXllJ. An Account of the Iiemeas%rement of the Cube, Cylin- 
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-Ar, 9Md Sphmtj used by the iaie Sir George SkucUfurgh Emlym, 
4u his Inquiries r'espectinu a Standard iff Weights end Measurm. 
By Capt. Heniy Kater, FftS. 

The experiments above referred to are detailed in the PhiloiNy- 
^ical Transactions for 1798 ; and ^'it may there be seen/' s«y» 
■Capt. K. *' that a c«ibe, a cylinder, and a sphere of brass, were 
emjdoyed^ the respective dimensions of which being given, U 
WeU as the weight of water displaced by each, the weight of k 
cubic inch of distilled water might thence be readily ascertained. 

** In reviewing these experiments, so much care appears tft 
have been bestowed on those parts of the inquiry which relate 
to tDeight,2Ji to leave no reason to doubt their accuracy ; but £^ 
Sir George Shuokburgh has not entered. into so full a detail'<sif 
,tiie method he pureued in the measurement of the «ube^ th^ 
cyUnder, and the sphere, I felt it to be desirable that tJiis opera- 
tion should be repeated before the Commissioners of Weights 
and Measures should make their final Report.'' 

Sir George's experiments were repeated by Captain Kat4H^ 
and the paper concludes by collecting under one view the data 
lurnishea by Sir George Shuckburgh's experiments and his owft 
measurements, and he observes, that *^ From these data, the 
«ireight of a cubic inch of distilled water in a vacuum at 69^, 
4dedu^d from the cube, appears to be 

252-907 of Sir G. Shuckburgh's grains. 

From the cylinder 252*851 

Prom the sphere 252907 

llie mfean of which is • . 252-838 

which is equal to 252*722 grains of the Parliamentary Standard." 

XXIV. An Account of' Observations made with the Eight 
Feet Astronomical Circle, at the Observatory of Trinity College^ 
Dublin, since the Begimting of the Year ISIS i J or investigating 
the Effects of Paralmx and Aberration on the Places of certain 
Fixed Stars J also the Comparison of these with former Observa- 
tions for determining the Effects o/' Lunar Nutation. By the 
Kev. John Brinkley, DD. FhS. and MRIA. Andrews Professet 
of Astronomy in tlie Univenaity of Dublin. 

Il«speoting this very elaborate paper, we can scarcely say a^y 
more tnan state the purposes for which the experiments detaiM 
in it were undertaken, which are thus mentioned by Dr. B. 

" The results of the observations which I now beg leave to 
lay before the Royal Society, were instituted with a view of dis- 
covering, if possible, the source of the differences that has 
-existed between the results of former observations made here, 
and of others made at the Rojal Observatory at Gh-eenwich ; and 
they will, it is ima^ned, be round to be useful relative to some 
other important points in astronomy. 

' '' My fofmet obnervrntionn of cettaici ^tata ^^Xidi oox. ^ %an v»^<- 
tion of about one second from the mean ^ace^ %!hjet WNVoii^'ttri^ 
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ill the usual corrections. Mr. Pond's observations poiat«d out 
no such deviations. The deviations that 1 had found agreed 
with the effects of parallax. The observations that I have since 
made, far more numerous than the former, concur in exhibiting 
the same results : in showing deviations in certain stars that caa 
be explained by parallax. Every other suggested solution of 
the diiEculty appears quite inadequate thereto. It is, I think, 
nearly demonstrated, that no change of tigure in the instrument 
has occasioned it, and that the uncertainties of the changes of 
refraction can have had only a very small share, if any, in pro- 
ducing the effect observed." 

XXV. Oh the Effects produced in the Rales of Cbronomtters 
by the Proximity of Masses of Iron. By Peter Barlow, Esq. of 
tJie Royal Military Academy. (Communicated by John Barrow, 
Esq. FRS.) 

Mr. Fisher, who accompanied Capt. Buchan in 1818 to the 
Arctic Regions, has ahown, in a paper printed in the Philoso- 
phical Transactions for 1820, that the rates of chronometers differ 
on shore and on board, losing in the former situation, but gain- 
ing in the latter : this variation he ascribed to the influence of 
the ship's iron on the balance, and his communication contains a 
detail of the various experiments which he performed, to show 
that the magnetic influence tends to accelerate the motion of 
the time-keepers by its influence on the steel part of their 
balances. Referring to Mr, Fisher's experiments, Mr. Barlow 
found that five out of the six chronometers which he used were 
retarded, while alt Mr. Fisher's were accelerated. 

From a number of experiments which have been made, Mr. 
Barlow says, it appeal's " that a chronometer ought to be kept 
as carefully at a distance from any partial mass of iron, as the 
compass itself." 

XXVI. Oh the Peculiarities thai distinguish the Manatee^ 
the West Indies from the Dngong of the Eatl Indian Seas, m 
Sir Everard Home, Bart. VPRS. 

XXVII. On a new Compound of Chlorine and Carbon. By 
Richard Phillip, FRSE. FLS. MGS. Stc. and Michael Farad»y, 
Chemical Assistant in the Royal Institution. (Communicated 
by Sir Humphry Davy, Bart. PRS.) 

We have already given some account of this paper in the 
Annals. 

XXVIII. Oh the Nerves; giving an Account of some Experi- 
ments on their Structure and Functions, which lead to a new 
Arrangement of' the System. By Charles Bell, Esq. (Commu- 
nicated by Sir Humphry Davy, Bart. PRS.) 

XXIX. Further Researches oh the Magnetic Phenomena pro- 
duced by Electricity ; with some new ExperimetUs on the Proptr- 
ties of Electrijied Bodies in their Reiatioas to conducting Povftn 
and Temperature. By Sir Humphry Davy, Bart. PUS. 

TJiia ;>aper was printed enUre in the last number of the 
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ROYAL SOCIETY. , 

t The foHowing papers have. been read since our last report : . 

Jan, 10. — A letter from Capt. Hall, containing ObservatioVB 
-OQi a Comet seen at Valparaiso. 

Elements of the above Comet, by Pr. Brinkley. 
■J^an, 17.-^0n ultimate Atoms of the Atmosphere, by, Dr. 
Wollaston. 

On the Expansion in a Series of the Attraction of a Spheroid, 
. by James lYoiy, Esq. 
' Jan. 24.— On the late P^pi^ession.Qf the Barometer, by Luke 

. Howard, Esq. 

On the . anomalous Magnetic Attraction of Hot Iron, by 
P. Barlow, Esq. 

 '   ' 



Article XVII. 

SCIENTIFIC INTELLIGENCE, AND NOTICES OF SUBJECTS 

CONNECTED WITH SCIENCE. 

I. Proration of Quinine. 

' M. J. Voreton, of Grenoble, employs the followitig method in pre- 
paring Quinine, by which he says he is enabled to procure about two 
ounces and a half of Quinine from eleven pounds of Cinchona, in- 
stead of an ounce and a half, or ah ounce and three quarters procured 
hy the commdn process. The Cinchona reduced to a coarse powder 
18 to be digested in water, acidulated with about one hundredth of its 
weight of muriatic acid. At the expiration of 21> hours, th6 'Cinchona 
is to be strongly pressed, to b6 again treated with dilute muriatic 
. acid, and the ptocesiiies are to be repeated, till the Cinchona loses its 
bitterness. The filtered infusions are to be mixed and treated with 
excess of pure magnesia, the mixture to be boiled for a short time 
and then sufiered to cool. The magnesian precipitate is to be washed 
with cold water, dried, and digested in alcohol : by distilling this solu- 
tion the Quinine is obtained.— (Annales de Chimie.) 

II. Improvement in Stringed Instruments. 

M. Fischer of Leipsic, recominends the use of platinum wire, as a 
substitute for brass and steel, in the strings of musical instruments* 
He describes the tone as much finer than in instruments in which the 
ttsual metals are elmplo^edl and it certainljr posseses the fdmoit unima 
advantage of preserving its metallic bnllancy, though surrounoed 
bjr. the contihibed deposit of- a damp atinospbere.^»(ReT. Easy* 
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III. Comparative Analym of the Food and Excrement of the Nighi^ 

ingaik. 

M. Braconnot having collected the excrement of a nightingale^ with 
the intention of extracting uric acid from it, which it contains in great 
abundance, afterwards undertook to compare its constituent principle* 
with those of the ox's heart upon which ttie bird was fed. 

Three hundred parts of ox s heart yielded the following substances : 

' Water 231-1 1 

Fibrine, vessels, nerves, cellular membrane, fat» and phosphate 

of lime 54?'59 

* Albumen retaining the colouring matter of the blood, phos- 
phate of lime and magnesia , . 8^ 

Bxttuctive matter soluble in alcohol (ozmazome) 4?*70 

Lactate of potash 056 

•'Aiosphate of potash iHi6 

Chloride of potassium OW 

^mmoniadu salt and free acid Athice 

#   

soo-oo 

Thirty-six parts of the excrement of the nightingale yielded the 
ibllowing substances: 

Super-urate of potash and ammonia 19*00 

r^peculiiu: substance slightly animalized, soluble in water, and 

, , insoluble in alcohol 12*(X> 

Ferruginous phosphate of lime 1*50 

Sulphate of potasn . . . .^ » 1*20 

Picromel , I'OO 

Chloride df potassium 0*23 

¥tiosphate of potash and ammonia O'SS 

Unknown combustible acid combined with ammonia • • 0*^0 

Attunpniaco-magnesian phosphate . OjQIB 

Free lactic and noetic acid about 0'|0 

Mucus * . 6'tO 

Peculiar black matter, resembling that found in urine by M • 

P5roust, from 1 to 0*10 

A brown thick oil readily soluble in alkalies and in alcohol from 

0*5 to OfQS 

Muriate of ammonia estimated at « Ow 

(Annales de Chimie.) 

IV. Analysis of Black and Grtm Tea. 

' Mr. Brande has lately made a comparative analysis of black iattd 
green tea, from which he finds that '* the quantity of astringent xtsM^ 
tf!rprecipitable by gelatine is somewhat greater in green than in bhuA 
tte, though the eitceas is by no means so great as the comparaCht 
4a?ounr of the two would lead one to expect. It also ap{>eaM that dj^ 
kbtm guantity of soluble matter is greater in green than in bUnflc: M^ 
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and that tlie proportfon of extractive mittter not precipitsble by gelM- 
rine IB ffreateBtin the latter." 

•' Sulphuric, muriatic, and acetic acids, but egpecially tlie firat, occa- 
sion precipitates in infusions both of black and green tea, which have 
die properties of combinations of those acids with tan. Both infiisidne 
also yield, as might be expected, abundant black precipitates, wi^i 
solutions of iron ; and ivlien mixed with acetate, or more especially 
with Eubacetnte of lead, a bulky bufT-coloured matter is separated, 
"leaving the remaining fluid entirely tasteless and colourless. This 

frecipitate was diffused througli water, and decomposed by RuIpbnN 
tted hydrogen; h afforded a solution of tan and extract, but not any 
traces of any peculiar principle to which certain medical effects oftes, 
especially of green tea, could be attributed." 

Mr. Brande observes, that there is on^ property of strong infusions 
J<lf tea, belonging especially to black and green, which seemi to 
.anoounce the presence of a distinct vegetable principle; namely, thst 
they deposit, as they cool, a brown pulverulent precipitate, whicti 
panes through ordinary tilters, and can only be collected by depoeitkm 
■and decantation ; this precipitate is very slightly soluble in cold water 
of the temperature of from 50° downwards, but it dissolves with the 
' Mmost facility in water of 100" and upwards, forming a pale-bromi 
trangparent liquid, which furnished abundant precipitate in Rolutions 
of isin^lase, of sulphate of iron, of muriate of tin, and of acetate ef 
lead; whence it may be inferred to consist of tannin, gallic acid, Mid 
extractive matter. 

The following table is given by Mr. Brande as showing the respectJTe 
quantities of soluble matter in water and alcohol, the weight of the 



tireeipitate by isinglass, and the proportion 
l-eKed aod black tea of various prices : 



woo^ fibre on 



One Iiur.dred parts of tea. 


SdluMe in 


Brfublp in 
alcohol. 


with jdly. 


du«. 


Gteeti hyson, H«, per lb. . . 
Ditto, 12s 


41 

S6 
36 
31 
3,5 


44 
43 
43 
49 
4-1 
36 


31 

29 
26 

as 

34 

£8 


67 


Ditto, lOi.^ 


07 






Ditto, 7i... 




Black souchong, 12t 


8* 




85 


.15 

31 


84 
23 




Ditto, 6* 


65 



(Royal Institution Journal.) 

V. SpoHlnnfmiM Expiotimi of Chlorine and Hydrogen. 
It has been long known that a mixture of chlorine and hydrogen 
eXplodcB when expoi^ed to the direct action of the sun's rays. t)i 
order to try if this effect could be produced by the radiation or a com- 
mon culinary tire, Professor Silliuian tilled a conimon Blorence oil- 
flask (well cleaned) half full of chlorine gas, and was in the act of 
Introducing the hydrogen in tlie pneumatic cistern. " 't\ve»ft'H^4a'»»\. 
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only no direct emanation from the sun, bui even the diffitte U^ht yna 
rendered much feebler than common by a tliick snow-storm, wbichbad 
covered the skylight above with a thick mantle, and veiled the heavens 
In a singular degree for such a storm. Under these circumstODCfv, 
the hydrogen waa Bcarcely all introduced before the flask exploded 
■rith a diBtinct flame ; portions of the gla^s 6t.uck in the woodwork of 
the ceiling of the room, and the face and eyes escaped by being out of 
Ihe direction of the explosion : nothing but the neck of the flask 
remained in hand. This occurrence then proves, thnt a mixture 
of chlorine and hydrogen gas may explode spontaneously in a 
diffuse light, and even in a very dim light." — (American Journal of 
Science, Vol. 3, No. 2, p. 343.) 

VI. Siilphnlo-lricarbonats nfLend. 
A very fine specimen of carbonate of lead was recently brought 
from LeadhiJlii, by Alexander Irving, Esq. who found it by analysis to 
be a sulpha to-carbonate. Upon examining its crystals, I find it to be 
the sulphato-tricarbonate of Mr. Drooke. The crystals, which are of 
considerable size, are acute rhomboids, with cleavages perpendictUar 
to the axis of the rhoinh. They are of a bright sap>green colour. 
' Upon examining their optical structure, 1 find that they have two axes 
of double refraction, the principal one of which is coincident with tfae 
axis of the rhomb. The sulphato-tri carbonate, therefore, cannot hare 
the acute rhomboid for its primitive form, but must belong to the prfl- 
matic system of Mohs. D. B. — Edin. Phil. Jour. 

VII. Calc-sinter determined to lie true Calcareous Spar. 
The Rev. Dr. Fleming, of Flisk, transmitted to me lately two speu- 
mensofthis substance, with the following remark : " Lamellar cald- 
einter from Macalister's Cave in Sky. I procured these crystals in 
■hallow pools in the cave filled with the calcareous water. The indi- 
cations of crystallization are distinct, but the crystals seem to be but in 
progress. The summits of the crystals of the smallest piece are sinoodi 
and flat, and indicate the prisma below to be five-sided, and sometimes 
four-eided. 1 regard these specimens as exceedingly curious, as tfafry 
«re genuine examples of Neptunian calcareous spar. 2. Acicularly 
Crystallized fibrous Calc-sinter. — This substance is from the Ikle o£ 
Man ; the specimen from which these fragments were separated mis 
given me by Mr, Stevenson several years ago, and is interesting as 
being a recent aqueous formation." Dr. Fleming adds, " that all the 
calcareous matter in Macalister's Cave, whatever be its external flttlDi 
stalactitic, stalagmitic, or encrusting, is all more or less in the state ttf 
calcareous npar, with the usually foliated structure : that which liM In 
the pools or hollows of the caves has its crystalline forms like those in 
the specimens sent." Upon examining these interesting specimens,! 
succeeded in extracting from them regular rhombs of calcareous spat, 
having their angles of the same value as the finest specimens of carbon- 
ate of lime. Ineir double refraction and their polarising force, were 
of the same character and the same intensity as the purest Iceland 
spar. D. B.— (Edin. Phil. Jour.) 

VIII. New Mineral Jrom Aachen, near Allenberg. 
f^^^j^ying examined » very fine crystal of Stilbite from A*cbeB* BCV 
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Altenberg. which Mr. Heuland was to kind as to trangmit to roe, I 
ibave found it to differ cBsenti ally from allllicstilbites, and even frum the 
new ipecies into which Mr. Brooke has separated (he substances for- 
merly ranked under this name. Since I examined this mineral, I hove 
learned ihnt it i* considered by Hauy aa a variety ot'stilbite, to which 
tie ^ves the name of Duo-vigesiniale. D.B.— (Edin. Phil. Jour.) 

IX, On the Spurs ofl/ie Ornithorgnchts. 
Dr. Traill, of Liverpool, has lately had an opportunity of examining 
the skins of a male and female omithorynchui from New South Wales. 
The spun of the male were remarkably strong and shorp, and the per- 
foration in them go extremely minute, that it ia not surprising that they 
escaped the notice of the first naturalists who examined ihcm. The 
tubes were so fine that they would not receive a horse hair, though 
.'they admitted a human one. — {Edin. Phil. Jour.) 

I X, Methods ofkindUng Fire on the Sandwich Islands. 

There are various methods of producing fire. In the Caroline 
Islands, a piece of wood being held fast on the ground, another short 
piece, about a foot and a half long, of the thicknuss of a thumb, even, 
, as if turned, and with the end bluntly rounded off, is held perpendicu* 
larljover it, and put in motion between the palm of the hand, like the 
.mill used fur making chocolate. The motion is at first slow, but is 
accumulated, and the pressure increased, when the dust produced by 
the friction collects round the bores, and begins to be ignited. Thu 
dust is the tinder which takes fire. The women of Eap ure said to bo 
uncommonly clever at this process. In Rndack and the Sandwich 
Islands, they hold on the under piece of wood another piece a spaa 
long, witli a blunt point, at an angle of about 30 degrees, the point of 
the angle being turned Irom the person employed. They hold the 
piece of wood with both hands, the thumbs below, the fingers above, 
ao that it niay press firmly and equally, and thus move il backwards 
,and forwards in a straight line, about two or three inches long. When 
the dust that collects in the groove, produced b^lhe point of the stick, 
begins to be heated, the pressure and the rapidity of the motion are 
increased. It is to be observed, that in both methods two pieces of 
,the same kind of wood are used ; for which purpose, some of equally 
&ne gr^ns, not too hard, and not too soft, are the best. Both niethoos 
.require practice, dexterity, and patience. The process of the Aleu- 
tians is the first of these methods, improved by mechanism. They 
Aionage the upright stick in the same manner as the gimlet or borer 
.which they employ in their work. They hold and draw the string, 
which is twice wound round it with both hands, the upper end turning 
in a piece of wood, which they hold with their mouth. In this way, I 
have seen a piece of fir turned on another piece of fir, produce fire in 
a few seconds ; whereas, in general, a much longer time is required. 
The Aleutians also make fire by taking two stones with sulphur rubbed 
on them, which they strike together o»er dry moss strewed with sul- 
phur.— (Kotzcbue's Voyage, ii]. 259.) 

XI. Method nfilluminaiingih's Dials of Public Cloch tuith Gas. 

Messrs. John and Robert Hart, of Glasgow, who have been long 

known to the public for their scientific acquiremenis, aa well va \h>a.« 



pnetimiaftanky,lvTe erected  vet; ingeniiMi appaMas far ill«ti- 
aWMg wtrii gM the dtth «»f the Troa ChaWch aad PteK-oBoe m eplafa 
Glaij^. "TlMMwMiiicaaHMiofaNa. 1 Afguid bwaer, plMMd 
s ftw feet Mit frou tbe top of die dial, vid t mdtt t A ia a neuty faemt- 
•pltei-usil knteni, ibe fraot «f wWeh u gl»ed ; tbc back Taniu m fMi»- 
bolic rcfleciAT; the dial recenee not only the direct, b«t a coniail 
stream of reflected ray«, and ii llios so briUianUy Olianinated, that the 
boura Had haaAs can' be H«n with nexrir tbe same distinctnes U a 
rfinBicea« through the day. Ta mask tbe obtiMe aftpeamice oT llie 
teotero, ita back has been made to sKume the form ofa spread eq^, 
above wbiA \a placed the ciiy amis, the whole bandMMM^y exe<MMd 
■odKill. Hiegas-pipe and lanterniiiiTT« onaii air-tight joint, M tbit 
Ae &irtem may be brought close to the fleeple for deasieg when 
nsceuary. The gas is tirst ignited by means of a train or Oash-pipt, 
•o perforated, that when the gas issuing from Uie holee at the «Ke tmH 
is rightt^ tlie Iioleii along the pipe become so, and tbm the gas in«de 
the lanteni is kindled as if by a train of dry gunpowder : iu this way 
the light mightbe Ant communicated either from the etrcelorirmn the 
Bteeple. The effect of tbe lighted dial is at ouce cheerful, pli imiiU. 
and useful, hy a simple contrivance, the clock disengages a annll 
ieteat, something similar to the larum in wooden clocks. Thu sbnta 
■he gas cock, and instantly estinguishes the light." — (Edin. Plulot. 
Javriial.) 
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Article XVIII. 
NEW SCIENTIFIC BOOKS 



Mr. Children has in the press a Translation of Professor BemlitfTs 
^otktsn the Use of the Blowpipe in Chemical Analyses and Minerala- 
gical InTcetigations, with Notes and other Additions by himself. It 
will form an octavo volume, and be illustrated with engraving. 

A comparative Estimate of the Mineral and Mosaical Geologies. 
By Orenville Penn, Esq. 1 vol. 8vo. 



A Description of ttie Shetland Islunds, comprising an Account of 
Ihwr Geol^y, Scenery, Antiquities, and Superstitions. By SanUiel 
Hibbert, MD.MFSE. 4to. With Maps and Plates, 3;,3*. 

Twelve Essays on the Proximate Causes of the Aggregate and Ato- 
mic Phffinomena of the Universe, Phyeical, Mechanical, Chemical, and 
Organiciil. By Sir Richard Phillips. 8vo. With Plates. 9s. 

A Treatise on Diseases of the Nervous System. Vol. I. on Con- 
Tuliiveand Maniacal Affections. By J. C. Prichard, MD. &c. 8vo. 
12*. 

A Treatise on Diseases of the Chest. Translated from the Fiench 
ofR. T.H. Laennec, MD. By John Forbes, MD. 8vo. Ife. 

The Encyclopedia Metropolitana, or Univergal Dictiottafy of 
Knowledge, -on «n Original Plan, comprising the two-fold AilVBRtagu 
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of a Ptiilosopliicai aad AIp>babi.-tical Arrangement. With apprapriate 
id rajtitely new Engra' — "-* "■'■■"■  - 

gularly till completed. 



4»d ^titely new Engravings. Tart V. U. Is. To be continued, 
egularly till completed. 
The Introductory Lecture of a Couriie upon State Medicine, deJi- 



So 



vered in Mr. Granger's Tliealre, Southnark, Nov. 1 , 1821. By John- 
BiKotBou, MD. &o. 8vo. 2s. ad. 

An Inquiry into the Opinions Ancient and Modern concerning Life 
and Organization. By John Barclay, M D. Lecturer on Anatomy and 
Surgery, Fellow of the Royal College of Physicians, &c. flvo. 14». 

'rhe Priuciples of Medicine on the Pian of the Baconian PJiiloao. 
Vol. 1. on Febrile and Inflaoimatory Ditieaaea. By ]{. D. Ha- 
. 8vo. i)s. 

The Botanical Cultivator; or a Practical Treatise on propagating, 
rearing, and preserving, all Descriptions of Plants cultivated in the 
Hothouses, Greenhouses, and Gardens, of Great Britain, By Robert 
Sweet, FLS. 1vol. 10*. 6rf. 

A Treause on Bulbous Roots, particularly tliose heretofore incladed 
under the Genera Amaryllis, Cyrtaiitlius, and Pancratium. By the 
Hob. and Rev. William Herbert. With coloured Plates. 5s. 

A MoQography oa the Genua Camellia. By Swnuel Curtis, FLS. 
L«rge folio. 3i. tis. plain. 6/. I6t. 6d. coloured. 

Physiological Lectures. By John Aberoethy. Complete in 1 vol. 
8vo. IBs. 

Essays on Surgery and Midwifery, with Practical Observations and 
Latent Cases. By James Barlow. 8vo. Us. 

History of Cultivated Vegetables. By H. Phillips. 2 vols, voysl 
8so. U.lU.6d. 

Hortus Suburbanus Londinensis ; or a Catalogue of Plants, culti* 
VJiMd in the Neighbourhood of London ; arranged according to the 
Linnean System : with the Addition of the Natural Orders to wfaich< 
tbey belong. 



Article XIX. 
NEW PATENTS. 



Qwen Griffith, of Tryfan, Carnarvonshire, Gent. ; for an impro»e- 
meot in the principle and construction of manufacturing or making 
trusses for the cure of ruptures or liemia. in whatsoever pan or part»> 
of the body it may be situated.— Oct. 18, 18^1. 

Thomas Martin and Charles Grafton, of Birmingham, printing-ink 
nutBufacturerSt for a method of making fine light black, of a very 
superior colour, which they call spirit black; and a new apparatus for 
producing the same. — Oct. 21. 

Benjamin Thompson, of Aylon Cottage, Durham, Gent, for a me- 
thod of facilitating the conveyance of carriages along iron and wood 
rail- ways, tram-ways, and other roads. — Oct. '24. 

Charles Tuckley, sen. of Kenton-«treet, Brunswick -square, cabinet- 
maker, for certain improvements applicable to window -sashes, either 
single or double hung, fixed or sliding sashes, casements, window 
Jihuttera, and window blinds.— Nov. 1. 




L 
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SaiBoe) Hobdsy, of Birminghsm, p&tent niuffer-mBker, for a mettud 
of manuia during the furniture for umbrellafi and panuuls, and of unil- 
ing the same together. — Nov. 1. 

John Frederick Archbold, Esq. of Seijeaofx-inn, Fleet-Etreet, Lon- 
don, for a mode of ventilating close carriages, — Nov. I . 

Richard Wright, of Mount-row, Kent-road, Surrj', engineer, for 
improvement* in the process of diatillation. — Nov. 9. 

David Redmund, of Agues-Circus, Old-street-road, Middlesex, 
engineer, for an iniprovemeut in the conftruction or uianulacture of 
hinges for doors.— Nov. 9. 

Franz Areton Egells, of Britannia-terrace, City-road, Middlesex, 
engineer, for certain improvements on steam-engines. — Nov. 9. 

William Wcstlejr Hichards, of Birmingham, gun-maker, for an im- 
provement in the construction of gun and pistol locks.— Nov. 10. 

James (Jardner, of Banbury, Oxfordshire, ironmonger, for a machine 

Srcparatory to melting in the manufacture of tallow, soap, andean* 
les ; and which machine may be used for otlier similar purposes.— 
Nov. 9. 

John Bates, of Bradford, Yorkshire, machine- maker, for c e rtw ii 
mftchineiy for the purpose of feeding furnaces of every description, 
steam-engines, and otiier boilers, with coal, coke, and fuel of every 
kind.— N^v. 9, 

William Penrose, of St umui organ gs, Yorkshire, miller, for various 
improvements in the machinery for propelling vessels, and in vessels so 
propelled.— Nov. 10. 

Bowles Symes, of Lincoln's-inn, Esq. for an expanding hydrostatic 
piRton, to resist the pressure of certain fluids, and slide easily in an 
imperfect cylinder. — Nov. 10. 

Joseph Grout, of U utter-lane, Cheapside, London, crape manufac* 
turer, for a nen manufacture of crape. — Nov. 13. 

Neil Arnott, of Bedford-square, MD. for improvements connected 
ith the production- and agency of heat in furnaces, steam and air 
.nes, distilling, evaporating, and brewing apparatus. — I?ov. l^. 
ichard Macnamara, £eq. of Canterbury-buildings, Lambetb, for 

improvement in paving, pitching, and covering streets, roads, aai 
other places. — Nov. 20. 

John Collinge, of Lambeth, engineer, for an improvement in hingca. 
—Nov. 22. 

Henry Robinson Palmer, of Hackney, civil engineer, for improve 
ments in the construction of rail-ways, and tram-roads, and of the 
carriages to be used thereon. — Nov. ^. 

Thomas Parkin, of Skinner-street, Bishopsgate-street, merchant, fw 
an improvement in printing. — Nov. H. 

William Baylis, jun. of Painswick, Gloucestershire, clothier, for a 
machine for washing and cleansing clothes, — Nov, 27. 

Thomas Motley, of the Strand, patent letter-maker and brass-foun- 
ds; for certain 'improvements in tne construction of cHndlesticks or 
lamps, and in candles to be burnt therein. — Nov. 27- 

Robert Bill, Esq. of Newman-street, Marylebone, for an improve- 
ment in ibe construction of certain descriptions of boats and barges.— 
i)ec. 5. 
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BEMARKS. 

Twelfth JfMlA.^l. Ramj. 9« Chudf, 4. Bdby. 4. Fine mfyming : ninj 
5. Showen : aome tfaonder in the afternoon. 6. line : cold. 7. Fine mom* 
ing: arinly aftetppoa. 8, 9, 10. line.- 11, 12. Cloudj. 43, 14, 15. Fine* 
16. Fine day : rafaiy nifl^. H. FIm mtmlBg t nhk in die afUraoon i night squalfy. 
18, 19. line. 80. Heavy showers at intervals daring the day : night stormy, with 
li(^tning. 21. Small ram in the mewiingt afternoon, fine. 22, 23. line. 
84. Rainy. 85. Very fine. 88. Rainy. 27. Rainy: hail about noon. 88. Rainy: 
someileet aboitf half-past one, pb nu 

^ *ft^ Tli^iQonth la remaxk«bk for a depresiioii of the baiomeltr, whichi for limdfn 
at leflit, ot ito vicinity, is neady without a praeadit on xaoord. Thalowast obeiifatifln 
here given, 87*83 in. was obtained at Tottenham ham a portaUe barometev «f 8b H. 
£^igi^field*s construction, about five, a.m. on the 25th. The barometer at the laibeta- 
tory was not observed when at its bwest point. The indexes of many wheel barometers 
feti ogr a ded on this occasion into the 9et fair part of the scale, and were fomnd in the 
Tiilnlty of 31 inches, a drcumstapoe which occuioned some curious remwfaon the sup* 
posed inconsistflDcyofthe weatherglass with thf weather* We had i|9 atom «f wind of 
any oonsequenea after this great depnsnon, Which, it tbpnM be. yi m a rk ed, had been 
ebmiiig on for about two w ee ks . It appears by the pifan^ diat a like iCateol the Imud> 
mUeK was eztensivaly observed at the same time on the Ciontfaent, aind thiit vei>f 
pii^ous weather attended it, for to the south of our isUnd. 

RESULTS. 

Winds: £, I ; SB, 8; S, 3; SW, 9{ W, 5; NW 7. 

Blffometer: Meanhei^ 

Forthf month 29*SS8ini 

Itr the hinas period^ inding the 16th., 2MI# 

For 15 days, ending the Sd (moon south) 29*788 

FKl2di9S, ending the 15th. (^loon north) S0-Q8i 

For 15 days, ending the 3dth (moon south) 29*006 

Tfieonometer: Meanheiglit 

Foi^ the month • 49^354^ 

Fk the lunar period 45*738 

*  

For30dayB,the8uiiinSiigittarius.. •«,••«••••• 4I»*316 

Svi^Ritation. •.......'. ••••«.. • 1*31 in. 

Rain. ,.. » 4*85 
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Eiweriments to determine the Weiglit of an Atom of Atumiaa, 
By Thomas Thomson, MD, FRS. Regius Professor of Che- 
nustry in the University of Glasgow. 

It is not unlikely that the labour which 1 have bestowed in 
order to render the following experiments as accurate as 
possible will appear to some persons a waste of time. But I 
am of opinion that it is of the greatest importance to determine 
the atomic weights of bodies with the utmost possible precision. 
When this desirable object ia gained, the art of analyaa, at pre- 
sent so laborious and so uncertain, will be greatly BimpUned. 
JBesides, alumina being a constituent so generally found in cry^- 
taUized minerals, an exact knowledge of its atomic weight 
cannot but throw considerable light upon the constitution of a 
ven' numerous and interesting series of crystallized minerals. { 

I ha?e examined a considerable number of the salts of 
atiimina, but found none of them fit for my purpose, except 
common alum — a salt which* crystallizes with great ease and 
regularity, and which can be readily obtained in a state of the 
most perfect purity. It is uot sensibly altered by exposure to ' 
lie air, and may, therefore, be obtained without difficulty at all 
times in the same state. It is wellknown, thatalumconsistsoffour 
d^eient constituents, which are always present in it in exactly 
tile same proportion ; namely, sulphuric acid, alumina, potasl^ 
^d water. The object of my experiments was to determine the 
weight of each of these constituents in 100 grains of aluiL 

I. I may observe, before detailing m^ o^ii «i^CTwaKs4a> "SasX. 
New Series, vol. hi. m , 
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we have a good many analyses of alum. But the one which 
i^pears to have been made with the greatest care, and which 
approaches nearest the truth, is that of BerzeHus, first given to 
the public in the Annales de Chimife, vol. Ixxxii. p. 258. The 
result of this analysis is as follows : 

Sulphuric acid 34*23 

Alumina 10*86 

Potash 9-81 

Water :.... 46-00 

99-90 

Upon this analysis, it may be requisite to make a few remarks. 

(1.) His mode of determining the sulphuric acid was to dis- 
solve 100 grains of alum in water, and precipitate the sulphuric 
acid by means of muriate of barytes. The sulphate of barytes 
obtained weighed exactly 99-765 grains. Now as sulphate of 
barytes is composed of 5 sulphuric acid -{- 9*75 barytes, it is 
obvious that 99-765 grains of the salt contain only 33-82 grains 
of sulphuric acid instead of 34-23 grains — ^the quantity stated 
by Berzelius ; so that Berzelius overrates the acid, as found by 
his experiment, by about two-fifths of a grain. I shall show 
hereafter that the real quantity of sulphuric acid in 100 grains 
of alum is 32*854 grains, or nearly one grain less thai! the quan- 
tity indicated by fierzelius's experiment. 

(2.) The alumina was obtained by dissolving 100 grains of 
alum in water, and precipitating it by ammonia in considerable 
excess. The precipitate was washed and dried in a strong red 
heat. The alumina thus obtained in one experiment weighed 
10*86 grains ; in another 10*67 grains. This is very nearly the 
inode which I employed. I would remark only that an excess 
of ammonia is not necessary. If you add simply the quantity 
required to saturate the sulphuric acid united with the alumina^ 
the whole alumina will be precipitated. The advantage of this 
method is, that little or no alumina will be dissolved by the 
excess of ammonia. Berzelius indeed recovered this portion by 
evaporating the ammoniacal liquid to dryness ; hut the alumina 
in this case is apt to be carried off with the liquid as it evapo- 
TStes. This I suspect to be the reason of the small deficiency of 
alumina in Berzelius's experiments. This deficiency in. one 
case was about one-fifth grain; and in the other, two-fifths of a 
grain. These <]^uantities are indeed very small ; but they have a 
aensible effect m altering the atomic weight of alumina ; fitt 
even the smallest of them amounts to nearly two per cent, of thf 
whde weight of the alumina. 

(3.) His mode of obtaining the potash was to digest 100 pafit 

of alom in a phial with carbonate of strontian and water tiu the 

whole sulphate of alumina was decomposed and .precibitated; 

TJie H/iered Uquid was evaporated to dryness ia a piatintns 
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crucible. The sulphate of potash weighed 18'3 parts ; but wks 
found, when dissolved in water, to contain 0'15 of sulphate of 
stronttan ; so that the real quantity of sulphate of potash 
obtained was 18'lo parts. Now sulphate of potash is a com- 
pound . of hve parts acid + six parts potash ; so that the trne 
quantity of potash in 18' 15 parts is 9'9 instead of 9-yl,as stated 
by BerzeHus. 

(4.) Berzehus's mode of determining the water of crystalhza- 
tion in alum waR to heat the salt in a platinum crucible over a 
spirit of wine lamp. The loss of weight sustained was always 
4fi per cent. 1 6nd that by this method we cannot drive off the 
whole of the water from alum. A small portion still remains 
which cannot be dissipated, except by the application of a red 
heat. The analysis of alum by Berzehus then, when corrected, 
g^ves ua the following results -. 

Acid 33-82 

Alumina 10-86 

Potash 9-90 

Water 45-00 



leaving a deficiency of almost half a per cent, which, as we shall 
see afterwards, was owing to water not driven off by the beat of 
S spirit of wine lamp. 

II. 1 shall now relate as concisely as possible the experiments 
which 1 made in order to ascertain the constituents of alum; 
omitting, as is my usual practice, all the trials which were either 
unsuccessful or not more succesaful than those which I state. 
On the present occasion, the experimenta which I omit were at 
least 10 times more numerous than those which 1 give ; for 1 
employed a great variety of ways to analyze alum, partly to 
check, my results by one another, and partly to determine which 
mode of analysis was easiest and most to be depended on. 

1. Sulphuric Acid. — When ()0'875 grains of pure alum crys- 
tals are dissolved iii water, and the solution mixed with a 
solution of o3 grains of chloride of barium, a white precipitate 
falls, consisting of sulphate of barytes. After this precipitate 
has subsided, if we test the clear liquid which swims over it by 
means of solutions of glauber salt and muriate of barytes, we 
litall find that it contains no traces either of barytes or of 
sulphuric acid. Consequently the barytes from 53 grains of 
cldoride of barium exactly saturates the sulphuric acid in 60-876 
gruns of alum. But the barytes from 53 grains of chloride of 
£arium amounts to exactly 39 grains, or 9'75 X 4; but 9*76 
barytes just saturate 5 sulphuric acid. It is obvious from this, 
that 39 grains of barytes will just saturate 20 grains of sulphuric 
acid; consequently 60-875 grains of alum conta.\a. «,^%r.'<^ '^ 
m2 
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l^iDS of anilphunc acid : 100 grains of alma must of count 
fiontain 32-8M2 grains of sulphuric acid, 
r . Iti this determination, from the great insolubility of suiphato 
<ijE barytes, I believe the number to be correct at least to as many 
ffecimal places as I have given. Now Berzelius's number (evea 
jirhen'Oorrected) exceeds this by 0*9658 grain. 

2. Water. — ^'Fo determine the weight of water in alum by 
<}ifect experiment is attended, with difficulties^ which, for some 
lime, I found insurmountable. Indeed after a vast nuinber of 
•^amptSy I found such discordance between my results, that I 
Wtts induced to suspect that the water in alum was not a constaiot 
anantity, and that of consequence an analysis of this salt per* 
fectly correct was impossible. By degrees, however, I be^an 
suspect the sources of the variance, and a closer inspectioii 
put me on a way of obtaining the water, if not by one simple 
process, yet by uniting two together. 1 shall give in the first 
place one or two of my early results, that the reader may per- 
ceive the want of agreement between them. 

(1.) 100 grains of alum exposed for three hours to a heat of 
600° lost 44*04 grains ; or almost a grain less than Berzelius 
disengaged W means of a spirit lamp. We see from this that 
Berzelius had applied a heat exceeding 600° in intensity. 
'-' (2.) 100 grains of alum exposed to a low red heat lost .70*72 
fprains. This obviously exceeded all the water in the alum, 
while it appeared to fall short of the water and sulphuric acid 
added together. For if the water amounts to 45 grains (and 
from Berzelius's experin^nts it cannot be less) ; the water and 
vidphuric acid united amount to 77*8542 grains. 

(3.) 100 grains of alum exposed to a strong heat in a wind 
famace lost 71*66 grains. This also falls short of the water and 
^ulpfa\^ric acid. 

' Upon examining the alumina which remained when the reu*- 
dnal matter of experiment (2) was digested in water; by dissolir^ 
ing it in muriatic acid, and mixing the solution with muriate of 
•barytes, I obtaixied a precipitate of sulphate of barytes indicating 
Ae presence of little more than 1-lOth of a grain of sulphuric 
jmid. The alumina from experiment (3) examined in the same 
*ay gave no traces whatever of sulphuric acid. The solutioa 
made by digesting distilled water on it (which contained the 
sulphate of potash from the alum) being examined, was found 
to give a strong purple tinge to cudbear paper. Of course it 
contained an excess of alkaU. It thus became evident that ihe 
beat of a wind furnace is sufficient not only to drive off all the 
liater and all the sulphuric acid united to the alumina, but like* 
i»se a portion of the sulphuric acid of the sulphate of potaiA. 
(Xn precipitating the whole sulphuric acid from this solution>b^ 
«eans of muriate of barytes, I found that the quantity of sulphik^ 
A> ^cid which it contained was about 0*8 gra^n below the qutot* 
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lity which the sulphate of potash in 100 grains of alum ought to 
icontain. This 0*o grain had been dissipated bv the heat of tltift 
wind f\imace from the sulphate of potash^ and had rendered? it 
alkaline. 

These facts suggested a method of determining lihe quantify 
of water in alum, and upon putting it in practice, I found thftt 
tte process, when repeated carefully, giave me always the re^ 
same result. Instead of 100 grains of dum, I employed in pre« 
ference GO-STS grains. 

My method was this: I exposed 60*876 grains of alum'tb 
tti intense red heat in a wind furnace in a platinum crucfbkl 
which I had previously weighed. The loss of weight sustftiti<M 
was 43*62 grains. Ihe residual matter in the crucible wilS 
digested in distilled water. The clear solution was sef^ttr^tlill 
from the alumina by the filter, and the filter was washed with 
distilled water till the liquid ceased to be afiected by muriate bf 
barytes* The solution thus obtained was concentrated on Ais 
aand-bath, and then precipitated by muriate of barytes. TM 
sulphate of barytes ootained, after being washed, dried, aiiA 
keated to redness, weighed 13*28 ^ins, which is e^uiralentto 
4*604 grains of sulphuric acid, if we add this weight of stl^ 
}>huric acid to the 43*62 grains driven off by heat, we obtain 
48' 124 grains as the weight of the whole water and sulpfaaiffe 
aeid contained in the 60*876 grains of alum. If finom this quim* 
titr we deduct 20 grains, formerly shown to be the weight of tKe 
BiilqphQric acid, there remain 28*124 grains of water. A repefi^ 
tion of this experiment gave the very same result 
- Should any person think of repeating this experimetit,'!^ 
inu^t be on his guard not to use filtering paper till it has b^atl 
digested for some time in distilled water ; for I was once qr 
twice deceived by using a filtering paper, which exhibited trac^ 
of sulphuric acid. I was puaaded at getting more sulphate kf 
barytes than I ought to have had. The excess indeed was vet]f 
small ; but it prevented that exact coincidence between differeiit 
experiments which I was anxious to obtain. 

The reader wifl please to observe, that 28*124 almost exact^ 
coincides with the weight of 25 atoms of water ; for 1'125 x m 
= 28* 125. My number is only -^rrr^'h '^ss than this quantity. 
Surely then I am warranted in concluding that 60'876 parts of 
alum contain exactly 25 atoms, or 28*125 parts of water: 100 

farts of alum then contain 46*2012 parts of water, which it 
•2012 more than the quantity detected by Berzelius. 
3. Potash. — To determine the potash contained in aluto, J 
fdund that an easier process than that of Berzelius gave testUMl 
lolly as accurate. 100 grains of alum were exposed in a plat^^ 
Bum crucible to a moderate heat on the sand-bath till the watef 
of crystalUzation was dissipated. The crucible was then kept 
for half an hour in a red heat. Distilled water was now pouridd 
«pon the mass reixkaining in the crucible m ^toLC^iei^'^ ^^st^^:^'^ 
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and digested on it till it ceased to take up any thing. The 
uueous solution thus obtained being evaporated to dryness, the 
sulphate of potash remaining weighed 18'09 grains. On dis- 
solving the sulphate of potash in water, and pouring ammonia 
into the solution, a slight opalescence was perceptible, indicating 
that the salt was not absolutely (Vee from sulphate of alumins. 
It was not possible to collect, far less to wei^, the extremely 
minute portion of alumina thus disengaged. But by dissolving 
small quantities of sulphate of alumina in water, and throwing 
down the alumina by means of ammonia, I was enabled to con- 
chide that tiie sulphate of alumina mixed with the sulphate of 
gotash from the 100 grains of alum amounted very nearly to 0-02 
grain. Deducting this from the \ii'09 actually found, there 
r^nain ]8-07 gi'ains for the sulphate of potash really contained 
in 100 grains of alum crystals. Now 100 : 60-875 :; 18-07 : 
11-0001125. This last number differs so little from U that 
there can be no hesitation in adopting 11 as the true quantity. 
Had I made my experiments on 60-875 grains of alum instead 
of 100, and obtained so near a. coincidence, I would not huve 
regarded myself as at liberty to consider the weiglft obtained 
IK differing from 11 grains; because the sources of error are too 
numerous to make it at all likely that the sixth decimal %ure 
qan be depended on. 

Eleven grains then is the quantity of sulphate of potash con^ 
tained in 60-876 grains of alum. Now 1 1 sulphate of potash are 
coi^posed of 5 sulphuric acid + 6 potash. Thus exactly one- 
fourth part of the sulphuric acid in alum is united to the potash. 
And the weight of potash contained in 60-875 parts of alum is 
^, or an atom of potash. 

4. Alumina. — ^From the preceding experiments, it is evident 
that tht-ee.fourths of the sulphuric acid in alum are united to the 
alumina. This iu 100 grains of alupi amounts to 34'64 ^ains. 
[calculated the weight of carbonate of potash^ carbonate of soda, 
and carbonate of ammonia, just sufficient to saturate 24*64 gre. 
of sulphuric acid. Each of these quantities was added to lOO 
grains of alum previously dissolvea in distilled water, and ;the 
whole was well agitated till all action was at an end. By this 
addition, the alumina was completely precipitated from the boIu- 
tion, while no excess of any of the alkahes could be detected 
after the precipitation in any of the residual liquids, except of 
the aranionia, which I had added slightly in excess ; from the 
carbonate containing rather more ammonia than I had supposed 
it to do. To obtain the whole alumina from each of these 
bquida, the method which I employed was this; I took th|:ee 
pairs of double filters, each filter in evsi-y pair being exactly 
of the same weight. The two filters constituting each pair were 
placed the one within the other, and put into glass funnels in 
the usual way. Into the first pair I poured the liquid contain- 
ittg tlie alumma separated by means of the carbonate of potash* 



]i922.] ; Weight jofm Atom of Alumina. lAJ 

that by carbonate of soda into the second pair^ and that by carr 
bonate of ammonia into the third. . T|ie«aliimina on ea^h p^r 
was edulcorated by distilled water till the water which passed 
through ceased to produce any effect on muriate of barytcis* 
The filters were then allowed to dry in the open air. When a§ 
dry as they could be made in this way, the two filters constitu^ 
ing each pair were separated from each other.^ The outermost 
was put into one of the scales of the balance, and the innermost 
still containing the whole alumina was put into the other. 4if 
the two fitters were exactly of the same weight, it was easy to 
determine the exact weight of the alumina. A portion of thf^ 
alumina thus weighed was now detached from the filter, and 
exposed to a strong red heat in a platinum crucible ; and froia 
the loss of weight which it sustained, k- was «asy to deduce the 
loss of weight which the whole alumina would have sustained 
had it been subjected to the same process. • The following are 
the results of these experiiifents : 

(1.) The alumina precipitated by the carbonate of potash 
weighed 24*59 grains. When hedted 16 fefdn^ss; it was reduced 
to 10-988 grains. 

(2.) The alumina precipitated by the carbonate of soda 
fteiffhed 24*34 grains. When heated to redness^ it was reduced 
to i(> 82 grains. ./ 

>(S.) The alumina precipitated by the carbonate of ammonia 
9)^ijgh^d 30^44 grains. When heated to redness/ it was reduced 
to^'ri*39 grolins. It is right to mention that the slight excess :of 
idaikionia had dissolved a minute portion of the alunvina. Tfani 
^mA obtained' by evaporation, and is induded in the precediak 
quantity. The liquid precipitated by the carbonates of potadn 
and soda afforded no traces of alumina. 

The mean of these three experiments gives 11*066 grains for 
the alumina cdntainedin 100 grains of alum; :- <■ 

These three experiments were repeated wjth verjf nearly the 
same result ;• the only difference was, that the alumina precipi- 
tated by cartpionate of ammonia weighed 1 1*48 grains instead of 
11*39 grains, wliich was the quantity obtained the first time. 
This makes. the mean of the three last experiments. 11*096 grs^ ; 

The mean of all the six experin\Gnts, (which ^n^ust come verj 
near the truth) is 11*081 grains of alumina in lOO grains of alunou 
Hence 60-875 grains of alum must contain 6*74555875 grains of 
alumina. This quantity of alumina was in combination with 15 
grains of sulphuric- acid, which is equivalent to three atoms of 
that acid. In Ow sulphate of alumina^ as I have ascertained by 
experiment, is a white salt, having an acid and astringent taste 
similar to alum, and reddening vegetable blues as powerfiJlv 
a3 tliat salt. It does not owe this property to any excess'of 
f^lf^uric acid ; for it retains it after repeated digestions in^ 
fij^pohol. . IJence there can be no doubt that it is a cQnq[)oun<l of 
anatpm.ofapidaadaB^atom of alttouna. .^ . nvw 
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The three atoiUB of sulphuric acid then must be combined vi& 

tfaree atoms of alumina. Consequently 6- 74555876 must be 

equivalent to three atoms of alumina; but = 2-2485, 

ft number which would represent the weight of an atom of 
dumina if my experiments had been perfectly accurate. But it 
IS easy to show that my number is tr^th part too small, and that 

tile true weight of an atom of alumina is 2'25. 

For this purpose let us take the constituents of 60'8T5 grutti 
cf alum as determined by the preceding experiments. 

y,, Sulphuric acid 20-000 or 4 atoms 

ar Water 28-125 25 atoms 

M , Potash 6-000 1 atom 

i)|L. Alumina 6*745 3 atoms 

Sl, 60-870 

Pl, , Loss 0-005 

Total 60-875 '" 

There is obviously a loss amounting to 0-005 of a grain. If 
we add this to the alumina, it will make the three atoms of it to 
weigh 6'75 ; and consequently the weight of 1 atom wiU be 
S'25. Now as the weight of an atom of sulphuric acid, potash^ 
and water, i» known with precision, it is obvious that the lom 
can only fall upon the alumina. Hence there can be no doubt 
that the true quantity of alumina contained in 60-875 grains ii€ 
alum is 6*75, and tl^t an atom of alumina weighs exactly 3'35k 
Alum then is composed of 

4 atoms sulphuric acid ........ = 20-0 

3 atoms alumina 6-75 

1 atom potash 6-0 

25 atoms water 28-125 

60-875 

So that the weight of an integral particle of alnm is 60-875. 

We may represent the composilion of alum in a different way, 
as follows : 

3 atoms sulphate of alumina 21*75 

1 fttom sulphate of potash 11"0  . 

25 atoms water 28-125 

- 60-875 

These proportions are more convenient for calcularion tha» 
l9ie usual mode of representing the constituents of 100 grains of 
alom. However, for the sake of those who prefer that method, 
Jeba]] state the centesimal constituents of alum as follows : 
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So^uricacid 32*8542 

Alumina ..11-0682 

Potadt 9-8662 . . . 

Water. 46-2012 

. :/ 99-9998 

Or it may be stated in this way : 

Sulphate of ahimma 35-72885 

• Sidphate of potash 18-06975 

Water 46-20123 

99-99983 . 

. But it is much i]K)re convenient in general, because we. are BOt 
jMsqplexed by a great number of decimal places, to employ ia our 
estimations, the weight of an atom of the salt, llie atoatto 
weight of an integral particle of any salt never can contain moit 
ib^ -three decimal places. Wheii the atoms of water in it ai» 
lepresented by an even number, then the decimal places nevir 
can exceed two. 

.it has been alleged that alom owes its property of reddwiiM; 
ir#g^ble blues to a quantity of bisulphate of potash wbidik 5 
f^ti^ns ; and this opinion has been supported by the fUQowkie 
iOeriment : Mil together solutions ofsulphate of alumina tto 
fioipbate of potasb-*-a precipitate, it is said, appears. Hence it 
1^ alleged that the sulphate of potash is converted into bisi^ 
fk^te of potash> and that the alumina thus partly deprived of 
Ik^id bepomes insoluble, and occasions the precipitate. I have 
repeated this expcrriment with all possible care, and with saltaiil 
a state of purity. I never could obtain any inunediate pteeiin^ 
tate wh^ver ; but when the mixed Uquid was allowed to lemem 
f»x 24 hours, there was always a deposit of alum crystals. We 
kave, therefore, po evidence whatever of the presence of bisnl* 
phate of potash in alum ; and the preceding experiments ere 
quite incompatible with such a supposition. 



Article IL 

On certain Saline Solutions which may be coaled without CryS'^ 
taliization ; hut d^orit Crystals when agitated. By Thomas 
Thomson, MD. FRS. Regius Professor of Chemistry iti the 
University of Glasgow. 

It has been long known to chemists that a. saturated solution 
^ ralphate of soda in a well corked phial may be cooled down 
to the common temperature of the atmosphere without th& ^t:^ 
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aition of any crystals. But the moment we take out the stop- 
per, the excess of.sulpbate of .soda separates in a fibrous form, 
so that the whole liquid .assumes the appearance of an opaque 
solid, while at the. same time its temperature rises. I am not 
aware that any person haa hitherto attempted to give a satisf9€- 
tory explanation of this phenomenon. 

There are two salts which possess this property to a consideiTr 
able extent; carbonate of soda, and sulphate of soda. Probably 
there are more, but these are the two which I have examined 
with attention. With suljphate of soda, the phenomenon never 
fails; but when we employ carbonate of soda,, the success 
depends entirely upon the tempeirature. If we can cool down 
the solution below 50^, the success is certain; but at higher 
temperatures than 50^, the crystals are not deposited imme- 
diately, though they generally a|>pe6r-in a few hour*. - The 
S^stals formed are very different m these two liquids. Ittltihd 
ations of carbonate of soda, the crystals appear at the sta*-^ 
ftoe in the form of sfnall stars, not unlike flakes of snow. These 
fldl slowly through the Uquid, giving the appearance of a shower 
of crystals. The deposition goes on for some minutes, and thd 
crys^ls accumulate at the bottom of the phial, and at last fill it 
for rather more than one-third of the portion occupied by the 
liqiidd. The sulphate of soda begins likewise to crystallize a€ 
the surface of the liquid 4 but the crystals are so abundant, that 
the whole surface becomes at once solid, and this crystallizatvAi 
goes on slowly till it reaches the bottom of the phial in aboui«( 
qiidter of a minute. The crystals thus formed put otie veiy 
much in; mind of the fibrous variety of sulphate of lime. The( 
crystals gradually sink towards the bottom of the phial, and m 
two or three days constitute a solid mass occupying at least 
four-fifths of the liquid, while the remaining fifth is a cleat 
ttmnsparent liquid occupying the upper part of the phial. f 

To enable us to understand the nature of the phenomenon 
more accurately, let us examine each of the two solutions a 
tittle more closely. 

1. Carbonate of soda is a salt composed of 

1 atom carbonic acid = 2'75 

1 atom soda = 4'0 

1 1 atoms water = 12'375 

19-126 

When heated, the water of crystallization is sufficient to cause 
it to run into a liquid. When exposed to the temperature of 
aoout 400^, it gradually loses the whole of its water, and is 
converted into a hard, white, dry, saline mass, which dissolves 
in water much more slowly than the crystals. It is scarcely 
necessary to remark, that both the anhydrous and crystallized 
aalts are much more soluble in hot water than cold water^ 



> 
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I threw the whole of the liquid and ciystab upon a cotton 
cloth. After the liquid had pasised through, the doth contain- 
ing the crystals was subjected to pressure between folds of filter- 
ing paper as long as it imparted moisture to the paper. The 
cloth with the crystals was then exposed to a gentle heat^ 
^hicl^ was gradually augmented till all the water of cry staUi^ai- 
tiqn was driven, off. The anhydrous salt obtained inthig 

manner weighed 123'15 grains, or j^ part of the salt. Now.the 

water of crystallization belon^ng to 123' 15 grains of arihydroua 
carbonate of soda is 223*6 grains. 

' -As the crystals were deposited, the temperature of the mixture 
was au^ented by 14% as accurately as I cpuld. determine. 
The weight of the glass phial in which. the solution was kept was 
1351'7 graios. , But the specific heat of glass is as nearly aa 

gossible one-fifth of that of water, , Instead of the glass, there- 
tve, we may substitute a quantity of water equal to one-fifth of 
t^ie weight of the ^lass, or 270-3 gr. The specific heat of a 
saturated solution of carbonate of soda is very nearly 0*7^. Wa 
may, therefore,. substitute for the solution a quantity of wate^ 
weighing just three-fourths of our liquid, pr 1879*2 grains. This, 
with the water representing the glass, makes a total of 21 49'^ 
grains. Now the water oi crystallization of the crystals which 

were deposited (223*6 grains) constitute ^^ part of the whole. - 

Now if we suppose that this tirater during the crvBtiallizatioii 
of the salt parted with the whole of its latent heat amounting to 
140% and that this was the cause of the augmentation of tem- 
perature observed ; it is obyious that the temperature of the 

liquid would have been elevated ^7^7 = 14*46°. 

Though this is almost half a degree higher than the elevation 
of temperature which I observed, I have no doubt that the 
latent heat of the water of (Crystallization of the salt deposited 
was the sole source of the heat observed. For my experiment 
was exposed to two sources of error, which I could not com- 
pletely obviate, and both of which had a tendency to make the 
latent heat of the water of crystallization appear higher than the 
augmentation of temperature observed. 

1. The salt took nearly three minutes before it was all depo- 
sited, and during all that time, the temperature of the liquid was 
augmenting. But as it was about 14° nigher than the surround- 
ing atmosphere, it is obvious that a portion of th^ heat must 
have been . dissipated before it reached its maximum ; conse- 
quently the augmentation of temperature which I observed muat 
have been a little less than the truth. 

2. The crystals of carbonate of soda which I collected on the 
cotton cloth were exceedingly small, and they contained a great 
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deft) of the liqnid within their iDterstices. This liquid I cnidea- 
wured to get rid of by means of filteriBg paper, which imbibed 
it ; but after the crystals were rendered as diy as possible hf 
feis means, they were still far from being perfectly so. A waul 
portion of liquid must still have been contained within the inter* 
slices of the crystals. Now this liquid still held a eonsi- 
derable qaanlity of carbonate of soda in solution. Hence the 
weight of anhydrous carbonate which I obtained must hava 
somewhat exceeded the truth. Had the quantity been such that 
the water of crystallization which it contained amounted to 
jr- instead of ^^, then the elevation of tempeirature observed 
would have been exactly equal to the latent heat, 

I have no doubt that these two sources of error taken toge- 
ther are the cause of the small difference of half a degree 
between the theoretical and practical results. 

When the hquid from which the crystals of carbonate of soda 
had been deposited was set aside for two or t hree days, an addi- 
tional crop of crystals separated from it. These crystals were 
weighed, and found to amount to 214-6 grains, which is eqmva- 
letit to 75-89 grains of the dry salt. Thus it appears that 8-l3th8 
of the surphis salt are deposited immediately in crystals, white 
the remaming 5-13ths remain in solution ; but are notwith- 
standing deposited in the course of two or three days in tbe 
state of crystals. Thus the liquid was at last reduced to the 
ttate of a saturated solution at 50°. 

3. Sulphate of soda is a salt composed of 

1 atom sulphuric acid = 6*0 

1 atom soda 4'0 

10 atoms water 11-25 

"When heated moderately, its water of crystallization is ffiiR- 
cient to cause it to liquefV. Gay-Lussac has shown that water 
of the temperature 106° dissolves a maximum of this salt, and 
that the solubility diminishes when the temperature is increased. 
I have reasons for believing that carbonate of soda is distift- 
guisbed by a similai' property, but its maximum point of solubt- 
Ety is as high as 120°. At that temperature water is capable of 
tatingup a greater quantity of the anhydrous carbonate than at 
160°. 

To form a solution of sulphate of soda capable of crystallizing 
when agitated, we have only to dissolve 51 parts of the crystal- 
lized salt in 49 parts of water ; or, which is the same niing, 
22-44 parts of the anhydrous salt in 77'56 parts of water: or 
28*91 parts of the anhydrous salt in 100 parts of water. This 
constitutes a saturated aolution at the temperature of 88*25*. 
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l£ Yfe attempt to make a Bolution qoataiaing a greater proppi^ 
tioii of salt than that just stated, we shall find tbit it caniiot bf 
cooled down without depositing crystals. The specific gravilgr 
of the above solution at 87^ is 1*1995« I have neyer been able 
to determine the specific srarity at 60^, but think it likely that 
ai that temperature it would be 1*228* 

When the above solution is cooled down to about 50^ in n 
]|fieU*corked phial, if we draw the cork, a copious deposition of 
fibrous crystals make their appearance on the surface of the 
liquid, and the crystallization in about hal^ a minute extendi 
through the whole liquid, converting it into a semitransparent 
fibrous white solid, while in the mean time the temperature of the 
whole rises, as nearly as I have been able to determine, 24^ of 
Fahreoheit. 

One hundred grains of the residual liquid after the separation 
of the crystals being evaporated to dr^ess left 8*62 srains of 
anhydrous sulphate of soda. Hence it is obvious Uiat this 
liquid is a compound of 100 parts of water + 9*43 parts of 
anhydrous sulphate. We see from this that very nearly two*- 
thirds of the whole salt in solution had been deposited in crysr 
tals by an instantaneous crystallization. 

' In an experiment which I made, the weight of the glaaber 
ibHIC solution was 2118 grains; and the weight of the pniai lA 
nrhich it was, amounted to 1032 ^ins. 

• The whole sulphate of soda in the liquid, supposing it in a 
crystallized state, was 1070 grains. Of this quantity, twoi> 
thirds, or 713 grains^ were deposited in fibrous cry8tdb». Now 
the water of crystallization in this quantity of salt amounts to 
very nearly 399 grains. 

The specific heat of a solution of glauber salt is about 0*73. 
We may, therefore, consider the 2118 grains of the solution aa 
equivalent to 1546 grains of water. liTwe reckon the specific 
heat of the phial 0*2, we may consider it as equivalent to 208 
grains of water, both of which together amount to 1752 graim.. 
pTow 399 grains (the water of crystaUization of the salt) coneti^ 

tute ^ijT of 1752 grains. Hence we obtain the amount of thf 

heat evolved by the water of crystallization.* If we multiply 24^, 
(the number of degrees of rise of temperature) by 4*39, tht 
product is 105-36^ . ' 

It would appear from this, that the water of crystallization 
does not, in the act of solidification, part with the whole of its 
latent heat, but only with about three-fourths of it. But a phe- 
nomenon which always has taken place in all my experiments 
on this subject (and they have been numerous) enables us to 
account for this apparent diminution of heat in a satisfactory 
manner. When the phial containing the fibrous crystals mixed 
with liquid is set aside for some days, the crystals subside, and 
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a portion of clear UquJd swims over them. Now if we examine 
the crystals, we shall find that the lower part of them is BtiU 
fibrous ; but just under the liquid portion, there is a Btratom of 
regular prismatic crystals of sulphate of soda. It is obvious 
from this, that the whole salt did not separate in crystals at 
first. An additional quantity was obviously deposited afiter- 
wards. Hence I overrated the weight of the salt deposited in a 
fibrous state, and consequently the weight of its water of crystal- 
lization. Nor is it difficult to see the reason of this. The 
increased temperature of the liquid (amounting to 24°) will of 
course prevent the whole surplus salt from being deposited til! 
the liquid cools. I have not been able to determine the weight 
of this second crop of crystals (as I did with respect to the solu- 
tion of carbonate of soda); but from their appearance, they 
cannot amount to a smaller proportion than one-fourth of the 
whole mass of crystals deposited. Hence we have reason to 
conclude, that the weight otthe fibrous crystals at first deposited 
was only 530 grains, instead of 713 grains. Now the water of 
crystallization of this quantity of salt is about 300 grains, consti- 
tuting ^ of the whole mass. Now 5-83 x 24 = 139-92. 

From this statement there seems no reason to doubt that the 
water of crystallization of the salt which crystallizes gives out its 
latent heat, and that this evolution is the cause of tTie augmen- 
tation of temperature observed, though the difl'ereuce of solubi- 
lity has not been hitherto accurately determined. It will appear 
from what follows, that at the temperature of 50°, 100 parts of 
water dissolve about 14'5 parts of tne dry salt, which is equiva- 
lent to 48-01 parts of the salt in crystals ; while at the temper- 
ature of 98°, 100 parts of water take up 23-69 parts of the dry 
salt, equivalent to about 67-11 parts of the crystals. 

To form a solution of carbonate of soda which deposits crys- 
tals when cooled down to 50° (on taking out the stopper) we 
have only to dissolve an ounce troy of the dry salt in 4'22 ouncea 
of water. Now this is the same thing as dissolving 23-69 parts 
of the dry salt in 100 parts of water. When the above solution 
is cooled down to 50°, and the cork of the phial is drawn, a 
copious precipitate of small crystals in stars takes place, and the 
temperature of the solution is elevated, as nearly as I could 
determine, 14°. 
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17%: Mekamhgic^aJiesuUtkipt at Qirinfi^^ (MAite% 

.• .. . . .. .i ! 

^arametet*f " 

Lowest, Dec. 28. Wiad, SE. . . . . , , . . . . 27-85 

 * • •■ • •  I 

Register Thermometer, 

Highest, Aug. 22. Wind, SE „ ,..., 73 

Lowest, Jan. 1 and 2. Wind, NE and SE 26 

Common Therm^i9^Hr. t 

Highest, Aug. 25. Wind,S ' J. . . . 71 

Lowest, J^n. 1. Wind, NE j.: ,.... 26 

Observatiom^^ 

Jan. 1. — ^Weather fine and clear, with a sharp firost ; 2d and 
3d a fall of snow-, which continued at intervals throughout those 
days, but disappeared on the night of the 4th ; fromoth to 20th, 
rainy, showery, and misty. The remainder of the month very 
fine. 

Feb. — ^This month, with the eji;ception of three days, was very 
fine, and remarkable for the height of the mercury in the baro- 
meter, which stood above. 30*00 for twenty-three successive days. 
There are but; two mstarices in the last three years, in any month, 
wherein the mercury stood above 3Q*00 more than eleven days, 
and those not in succession. 

March.-rr-ln general^'Wet and stormjF.  On the 26th, it blew a 
strong gale from the ^W^ wititL hfiaJY-iain;. between eight and 
nine o'clock at nigl^,.,the wind sudd^Qly shifted i^o thje NW, 
blowing a hurricane. 

-4pn/.--rTl||is mofith, like the fon|ner, wa^ wet aind stormy ; 
some heavy hjail showers, with thunder and lightning. 

May. — Aldo wet and imseasonable. 

June. — In ^en^ralo. a very fin# moijitli. 

July. — Lik|e the former. 

Augmtf September, and October. — ^Almost constant rain, with 
heavy gales of wind, accompanied by thunder and lightning. 

December. — ^Tbis month might have been added to the former 
three, but it was necessary to remark, that on the 28th, the mer- 
cury in the barometer fell to 27*85, being 00*43 lower than it had 
fallen for the last four years (on the 4th of March, 1818, it stood 
at 28*28), and it has been asserted by persons who have been 
in the constant habit of observing the: fluctuations of the mercury 
for nearly 4;0 years, that they never saw it so low. It may be 
proper to remark, that the observations refer to the common 
upright bayoqieter. : 
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Rain, S^c.for Thtee Years. 



Wet day».» 


Diydays. 


^ain in inches. 


Prevailing wind. 


1819.— 181 ... 


... 184 .. 


• • • • Zo^oo • • • 


... w 


1820.— 137 ... 


• • • ^£%j • • 


• ••• lO'lO ••• 


... NW 


1821.— 185 ... 


..• 180 .. 


t • • • oZ*o\. • • • 


... sw 



Means 167 198 26-165 

Hote by Dr. Forbes. — The rain«guage made use of in Mr. 
Giddy's observations is placed on the top of a chimney (not 
overlooked by any neighbouring buildings) about 45 feet from 
the ground. The following + are the average results of two 
guages (the one kept by Mr- Boase> the other by myself) placed 
on the ground, several nundred yards apart, and also some hun- 
dred yards respectively, from the site of Mr. Giddy 's. A com- 
parison of their results (which accord very exactly with those of 
Mr. G.'s), shows their coincidence with former observations of a 
like kind (see Howard's CUmate of London, vol. i. tab. 66), and 
points out the absolute necessity of noting the local circump- 
stances of the pluviameter in every tabular record of the rain. 
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Article IV. 

Analysis of a Native Phosphate of Copper from the Rhine, 
By Francis Lunn, BA. FRS. of St. John^s College, Gambridge. J 

Among the analyses of Klaproth § is one of a phosphate of 
copper from the Fimeberg, near Kheinbreitenbach, on the 
Rhine : the mineral had long been mistaken for malachite, from 
its external resemblance, 'lae German chemist obtained as his 
result 
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* Wet days oompiefaend rainy, showery, snowy, andliiofie in i^biehhail fell. 

t March 3*53 

April 2-66 

May 3'58 

June..*^. .«• 1*55 

July 1-63 

August 4*71 

SejSember 4*56 

October 5 57 

November • 5*19 

December ,, ... 9*51 

Totia 42*43 

Two first months of t^e year not noted. 

X From the Transactions of the Cambridge Philosophical Society fbr 1821. 
^ Beitrage zur Chemiscen, iii. 206. 

n2 
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Oxide of copper v. 68*13 

Phosphoric acid 30*95 

And this analysis has been adopted by Haliy, Brogniart, Thom- 
son, Jameson, Phillips, and in short copied into every mineralo- 
gical classification which has appeared. Its accuracy has been 
doubted,* it is true : for water to the amount of 15 per cent, is 
overlooked ; but the rarity, of th^ substance h^s prevented che- 
mists from subjecting it to a new examination. 

Having latefy received some copper ores brought from a mine 
at Erpel, near the town of Bonn,t amon^ these were specimens 
of the mineral in question. In mineralogical characters it agrees 
with the description of Klaproth. 

In colour it is emerald green^ but shaded and streaked with 
black green^ and to this colour the external natural surface 
approaches ; it is opaque, its powder is verdegris green, it has a 
diverging striated texture^ and a silky lustre ; the specific 
gravity of one very pure fragment was 4*2 ; its hardness is rather 
beyond that of malachite. It was in no instance crystallized, 
altnough on the external surface of some specimens an imperfect 
tendency to crystallization was perceptible. It occurs massive 
in a white opacjue quartz rock, in places slightly tinged by oxide 
of iron ; and it is soluble in nitric acid. By exposure to a red 
heat in a close crucible, it becomes of a dark olive-green colour, 
and the powder increases considerably in bulk. Before the 
blowpipe on charcoal, it readily fuses into a reddish black slag, 
adhering to the charcoal, and by the addition of carbonate of 
soda, it is reduced to a bead of pure copper. 

In some specimens, it is accompanied by crystals of phos- 
phate of lead. 

Although the elements of this mineral are not numerous, yet 
wherever phosphoric acid enters, considerable caution is neces- 
sary to ensure correct analytical results : nothing can more fully 
prove this than the discordancies between the results obtained 
by two of the most expert analysts. Professors Thomson and 
Berzelius, and yet both have exerted their utmost skill on this 
very subject. 

It was necessary to make several previous trials to find out a 
precipitant which might be depended upon ; or rather, to find 
out the mode of usin^ any of the old ones which would produce 
accordant results. These trials were made upon anhydrous 
phosphate of soda by barytes, lime, and the salts of lead. I 
need not repeat a tedious course of experiments, but may men- 

* L*analyse de M. Klaproth n'indique pas que Peau entre dans la composition de ce 
phosphate, cependant il en contient une quantity assez considerable ; &c. &c. Cette 
drconstance jette doute sur Pexactitude de Tanalyse de Klaproth; elle merite bien 
d'etre r^petee. Berzelius. Nov. Syst p. 246. Paris, 1819. 

f For these very fii^e specimens, I am indebted to Geoige Samuel Kett, $sq. Brooke 
Houac, Noifolk, 
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tion the results: the objection to the earthy salts is that unless 
the solution be most strictly neutral^ or even rather alkaUne, a 
very small quantity of the phosphoric acid enters into insoluble 
combination; these, therefore, would not answer the intended 
purpose, because at the very point when the reagent would be 
useful, the original salt was itself precipitated. 

To the salts of lead then we must have recoiu'se : the muriate 
appears to have the preference with Berzelius,* and with this 
salt accordant results may be obtained ; but both the saUne 
solutions must be most strictly neutral^ and the very low degree 
of solubiUty of muriate of lead after it has once been crystallized^ 
is a considerable practical inconvenience. With the niUate of 
lead I could obtam unvarying results ; it is easily crystallized, 
and, when carefully washed and redissolved, is perfectly neutral, 
and of high solubility. 

In both the above methods, it is adviseable to ensure accuracy, 
that no more of the solution of the salt of lead be added than is 
necessary to separate the phosphoric acid ; and the precipitate 
must be boiled in water, by which means the combination of acid 
mentioned I^y BerzeUus f msty be avoided. 

Analysis. - 

A portion of the mineral free from any forei^ ingredient was 
reduced to a fine powder : this^ after being dried at the temper- 
ature of 212°, was of a verdegris green colour, and weighed 28*7 
grains. By subjecting it to a low red heat in a platinum crucible, 
it became olive-green, more bulky, and lost 2*15 in weight, 
which was water driven off; it was not adviseable to let it remain 
long at that heat, for it is capable of being volatilized, which 
appeared by some condensing on the lid of a crucible. The 
whole was now dissolved in dilute nitric acid, and formed a clear 
blue solution ; from this as much water and excess of acid wag 
driven off as possible by a long continued gentle heat. The .. 
whole was now very carefully neutralized with a weak solution 
of potash so as just to avoid the reprecipitation of the salt : 
nitrate of lead from fresh dissolved crystals was carefully added^ 
avoiding excess, which was shown by the clear liquor above the 
white precipitate undergoing no change from sulphate of soda, 
nor hydriodic acid. The precipitate boiled, well washed, and 
dried, was, after a red heat = 31*23 grains, equivalent to 6*246 
of phosphoric acid. 

A solution of caustic potash was added in excess, and boiled 
upon the black precipitate formed ; this when separated and 
dried at a heat below redness weighed 18*1 grains, and W8^ 
copper in the same state of oxidation as in the mineral.^: 

 Annales deChimie, ii. 159. + Ibid. 

X The analysis was also accomplished in another manner, by adding hydrate of 
ammonia in such excess as to redissolve the precipitate at first formed. The ^hos^K<yn& 
acid was then precipitated by cautiously adding nitrate of \>aT^%^ vxA 2k^;et ^^Xtfa^tfx. 
had been rendered acidulous by sulphuric add, the ciop]^ "W«& ^wpwraX^^V^ «i ^^j^iaafc^ 
r on. The method dcaeribed in the text has, howeyot, ^pcis^cvOl «dc<f«QX»^^ 
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Phosphoric acid • •••.*••* 6*246 

Peroxide of copper. ••. 18*1 

Water. , 2-16 

26-496 
Loss 2-304 



28-8 

Now this loss would appear considerable, if we do not take 
into account the impossujility of having driven off all the com- 
bined water, for reasons above stated, if we consider that loss 
to be water, the result will stand thus : 

Phosphoric acid 6-246 = 21-687 •) 

Peroxide of copper ... • 18-1 = 62-847 > per cent. 
Wateh... 4-454 = 16-464J 

28-8 100-000 

Now it is fair, at least, to compare all theory with experimental* 
residts ; if we consider the mineral as composed of one atom of 
phosphoric acid, one atom of peroxide of copper, and two atoms 
of water, the quantities per cent, will stand as below ; and by 
ihe side I have placed the experimental result for comparison* 

Theoretical compoataon. Ezpenmental resak. 

Phosphoric acid 22-222 21-687 

Peroxide of copper 63-492 62-847 

Water 14-286 16-464 

It will be seen that the difference is in no case equal to unity 
except in the water.* 

If we were to represent the constitution of this mineral by the 
symbols of Berzehus, which, being derived from the Latin, are 
more general than the English initials of Thomson, but adopting 
the opinion of the latter with regard to the constitution of phos^ 
phoric acid. 

Its chemical sign would be C u P -f- 2 A q. 
Its mineralogical C u P + 2 A q. 

There can be no doubt of Chenevix's artificial phosphate being 
a biphosphate, as stated by Thomson + ; and it is rather singular 
that a neutral combination which has not hitherto been formed 
in the laboratory of the chemist, should be the very substance 
formed by a natural process in the earth. 

* Throughout these calculations I have made use of the atomic weights recently laid 
down bjr Tbomaon^ because in some trials of verification I found them to accord best with 
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Article V. 

Remarks an the Geology of the Cliffs at Brighton. 
(To the Editor of the Annals of Philosophy.) 

SIR, ATov. 1821* 

I AM induced to send ypti soilie observations on the geological 
features of the cliff at Brighton, which I have extracted from 
notes made at that place in 1817^ as I find that some V^ry extra- 
ordinaiy views have been entertained of the relations of this 
strata there visible* 

I refer particularly to an account by J. F. Daniel, Esq. FRS; 
published in the fourth volume of the Journal of Science, edited 
at the Royal Institution, which '^ records some hitherto unno- 
ticed combinations and positions which materially affect our 
hitherto received notions of the comparative ages of these \jm^ 
formations." These are the author's words, and he descrioes 
(at about half-way between Brighton and Rottingdean) the very 
remarkable appearance of a bed of loose pebbles in the solid chalk 
and veins of flint passing from one part of the chalk to another 
throtigh the bed of pebbles without sunering any fracture or dislo- 
cation. 

This account was published, I believe, in 1818. In the spring of 
this year in a lecture at the Royal Institution, I heard these 
assertions ai^ed upon, and illustrated by drawings. Entertain- 
ing, however, doubts as to their accuracy, I hope that you will 
not deem the description which I send superfluous. I may be 
in error certainly, but as what Mr. Daniel has described is, if 
correct, of so much importance in geology, the publication of 
my notes may induce some of the many visitors to Brighton to 
undertake even a toilsome walk of two or three miles along itft 
shore of loose shingles to ascertain the truth between the con- 
flicting statements. 

It will be observed that the veiy spot which I have described 
(that is, halfway between Brighton and Rottingdean), as having 
the cliff formed entirely of the solid chalk, is that where thes6 
extraordinary appearances are said to occur. 

I may observe in favour of the view I have taken, that Mr. 
Webster, in his excellent paper on the Strata lying over the 
Chalk, published in the second volume of the Transactions of the 
Geological Society, though he describes the peculiar structure 
of the cliff at Brighton, takes no notice of the remarkable 
appearances that Mr. Daniel and others dwell upon so much. 

The observations that I send, it should be noticed, were made 
previously to Mr. Daniel's publication. Your obedient servant, 

Indagator. 
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On Sept. 24, 1817, 1 examined the Btnicture of the cliff at 
Brighton. From the dirt and rubbish thrown over it, it is impos- 
sible to make any observations on the west part of the town, nor 
is the structure clearly to be perceived od the east till you arrive 
at the last groin, which is near the termination of the nouses on 
the east clin. 

Here there is a passage cut intheclifftodescend to the shore, 
and a htUe in advance of this a good idea may be gained of the 
Btnicture of the whole of the cliff oetween this place and Rotting- 
dean. 

From the top to about four feet above the level of the shingle 
(as it then was) the chff consists of fractured chalk fhnts inter- 
mixed with small, mostly rounded, fragments of chalk, cemented 
togetlier by a very pale ferruginous clay ; the cohesion of these 
materials, though not very firm, is sumciently strong to make it 
difficult to pull out a projecting flint by the hand, and also to 
allow the cliff to be absolutely perpendicular, which is mostly the 
case : the fragments of flints, though they appear to have neen 
Bubjected to the action of water, are nevertheless by no means 
rounded ; they are merely deprived of their sharp edges and 
angles. 

Under this stratum, which, as I have said, occupies the whole 
of the cliff to within about four feet of the level of the shingle, is 
a bed or layer of perfectly rounded pebbles ; they appear to be 
mostly chalk flints, are quite loose, and rest upon a thin layer of 
fine fiiliciouH sand, and this again rests upon the solid chalk. 
The latter circumstance cannot, however, at present be seen till 
you have advanced about a mile east from this spot. 

These rounded pebbles are mostly of a large size, and have no 
intermixture of clay or other substance to bind them together i 
this may be said generally of the bed. In several spots, how- 
- ever, and particularly a little cast of the groin in the upper part 
of the bed, the interstices are filled up by calcareous matter m a 
state of very distinct crystallization : hence these pebbles falling 
&om the cliff, form masses of considerable hrmness ; in other 
parts, the calcareous matter is in an earthy state ; further to the 
eastward, they are not unfrequently mixed with clay or sandf 
tut still continue loose. 

This bed may be distinctly traced to within about one-eighth 
of a mile of Kottingdean; it may always be distinguished from 
the superior stratum by the rounded form of the pebbles ; it a 
about six feet in thickness, and from this it does not vary, 
except near its termination, and in one or two other places. 
After continuing for about two miles from Brighton, on a levd 
with the present bank of shingle, it begins to rise very gra^ 
dually, and the solid unaltered chalk appears on which it is 
seen to rest, except where the thin layer ot fine sand occurs, and 
tljiB is in some places mixed up with the pebbles. About i^ 
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mile and an half from Rottingdean, where fhe bed is about four 
feet above the level of the shore (these four feet consistbg of 
'BoUd chalk) large rounded pieces of chalk begin to occur in it^ 
and these gradually increase so much, that in some places they 
form the greater part of the bed, and are of a very lar^ size. 
This intermixture continues for about a mile; the bed then 
gradually becomes thinner, and less regular^ appearing to have 
some intermixture with the upper stratum, and, continmng to get 
thinner and thinner, is lost aoout one-eighth of a mile from the 
ravine of Rottingdean. 

. In some places, a good deal of clay is mixed with the pebbles ; 
in others, they are small, but alwajs preserve their character of 
roundness. 1 found a rounded piece of granite among them^ 
and saw several rounded fragments of the primitive rocks lying 
on the shore which were probably all derived from this source. 
I likewise found a bone of an animal, of the class mammalia, in 
two places distinctly imbedded in the pebbles : in both cases, it 
was m a very soft and decomposed state. Pieces of argillaceous 
ijx>n stone are not of unfreauent occurrence in it. 

The frequent faUing of tne cUff on this shore is I think to be 
almost entirely attributed to this loose bed of pebbles, near 
Brighton, where it is on a level with the shore. It is readily 
washed away at spring tides, and the cliff undermined, but that 

Eart of the cliff on which the town stands is now well defended 
y a low wall built against it : this covers the bed of loose peb- 
bles, and prevents the sea from undermining the cliff. Towards 
Rottingdean, where it is elevated by the solid chalk above the 
reach of the waves, the shore is much narrower ; but even here, 
the action of the weather causes the pebbles frequently to fall 
out, and deprives the upper part of the cliff of its support : 
hence there is at this part a projecting ledge of chalk about four 
feet in height, which continues to resist the sea, though the 
chff above it has fallen away. 

The stratum which forms the upper and main part of the cliff 
is tolerably uniform throughout, merely varying in this ; that in 
some parts the flints are more abundant, but always of the angu- 
lar description above mentioned; in others, the fragments of 
chalk and agglutinating clay are most predominant, sometimes 
to the total exclusion of the flints. At about one-eighth of a 
mile from Rottingdean, the solid chalk is seen to form the 
whol^ pf the clifi^ but it is very difficult to say at what exact 
point the debris ceases and the chalk begins, owing probably to 
the washing, down of the surface by the rains, which, in many 
parts, conceals the real structure of the cliff. 

Although I have described this stratum and the bed of peb- 
bles as continuing the whole way from Brighton to Rottingdean, 
yet it must be ps^cularly noticed that about half way betweea 
the two places, for about 100 yards, the cliff is formed entirely 
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from top to bottom by the solid chalk. On the ^reftt aide, the 
bed of pebbles is seen ^dually to cease. On the east^ it disap* 
pears under masses which have fallen from the upper parts of 
the cliff: at this part, therefore^ not only the bed or loose peb- 
blesy but the upper and thick stratum of angidar flints and clay, 
are entirely wanting.* 

At that part of the diff which is exactly opposite the end of 
the New Steyne, the workmen were formmg a descent to the 
shore, and this operation showed that the structure of the diff 
was precisely the same here as to the eastward. About halfway 
down, a circular hole had been dug in the debris of chalk and 
angular flints, and passed through the bed of loose rounded 
pebbles into the chalk on which t£e bed was seen to rest. 

I could only see a section of the cUff on the west side of th6 
town in one spot^ and that near its termination ; it was there 
composed entirely of angular frs^ments of chalk flints. It isso 
low that I suspect if the bed oi loose pebbles extended so far, 
and kept the same elevation it has on tne east, that it must be 

seen here. 

Above the cliff I could not see the slightest indication on the 
surface of the junction of the debris with the chalk ; it certainly 
does not extend far inland ; for at the west end of the town, 
there is very near the shore, a clay from whence they make 
bricks. At the church, the chalk is close to the surface, and 
on the opposite side of the valley, it is seen at a less elevation ; 
and between the town and Rottingdean, there are several indica^- 
tions of the chalk from within half a quarter of a mile to half 
that distance from the edge of the chffV 

It is remarkable that mis stratum of debris externally con- 
forms to the various undulations of the chalk surface to which it 
is united ; so that from external appearances, no alteration of 
the substratum would be suspected. 

At low water, the solid chalk may be seen forming the shore 
all the way between Brighton and Rottingdean. 

* The fdlowing is Mr. Daniel*8 aocomit of (as I suppose) this spot : " About half 
way between Bii^ton and Rottingdean, the diffpresents some very curious and import- 
ant particulars. The upper bed, whidi has been assuming by gradual degrees more and 
more the diaraders of chalk, is decidedly chalk, and towards the top contains two hori- 
sontal yeins of thin flint. The bed of shingles suddenly contracts to the width of a ftw 
inches, but maintains its situation and characters uninterrupted. The lower bed of dialk 
is intersected by veins of flint, which here traverse the bed of shingles, and continue their 
course throng the upper bed till they reach the horizontal veins before described.** 
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Article VI. 

On the Fotmation of Ice in the Beds of Rivers. By Thomas 
M'Keever, MD. Assistant to the Dublin Lying-in Efospital. 

(To the Editor of the Annals of Philosophy.) 

The numerong and fonnidable diflBiculties attendant on an 
explanation of the principles which, under particular circum* 
stances, occasion the deposition of an icy incrustation in the 
beds of lakes and rivers, hare induced many philosophers to 
consider the circumstance as highly improbable ; while others 
hare gone the length of altogether denying its occurrence. We 
are, however, no longer dependent on the casual information 
afforded by uninformed persons for proofs of the fact ; the per- 
sonal observations of several very eminent chemists having 
placed its existence beyond the possibiUty of all doubt. 

Mr. Leslie, in a note prefixed to his very interesting work on 
heat, tells us that many of the rivers in Siberia and Switzerland 
are found to have their beds lined during the greater part of the 
year with a thick crust of ice. Saussure describes a similar 
i^pearance in the lake of Geneva. Mr. Garnet, in a late num- 
ber of the Quarterly Journal of Science and of Arts, gives an 
accurate and minute account of this singular phenomenon, and 
mentions one place ^n particular where it may be observed in a 
very striking manner. 

'* On the river Wharfe, near Otley, in the West Riding of 
Yorkshire," Mr. G. informs us, "there is a weir or mill dam, the 
structure of which is of hewn stone, forming a plane, inclined 
to an angle of from 36° to 50° fronting the north, and extending 
from W. to E. to the length of 260 or 300 yards. When the 
wind suddenly shifti( from SW. to NW. and blows with great 
impetuosity, accompanied with severe frost, and heavy faUs of 
snow, the stone which composes the weir soon becomes 
encrusted with ice, which increases so rapidly in thickness, as 
in a short time to impede the course of the stream that falls over 
it in a tolerably uniform sheet, and with considerable velocity ; 
at the same time the wind blovying strongly from the NW. contri- 
butes to repel the water, and freeze such as adheres to the crust 
of the ice, when its surface^comes nearly in contact with the air. 
The consequence is, that in a short tim^ the current is entirely 
obstructed, and the superincumbent water forced to a higher 
level. But as the abovementioned causes continue to act, the 
ice is also elevated by a perpetual aggregation of particles, till 
by a series of similar operations, an icy mound or barrier is 
formed, so high as to force the water over the opposite shore, 
and produce an apparent inundation. But in a short time, the 
accumulated weight of a great many thousawd c\3Sa\c, fe^X. q^n^^^x. 
presses so strongly against the baruet ^.s to Wt^V ^ ^^^'^'^^ 



188 Dr. M'Keever on the [MARCih 

throueh Eome weak part, through which the 'vaAti escapes, and 
Bubsiaes to its former level, leaving the eingular appearance of 
a wall or rampart of ice, three or four feet high, and about two 
feet in thickness, along the greatest part of the upper edge of the 
weir. The ice composing this barrier, where it adheres to the 
stone, is of a solid consistency, but the upper part consists of a 
multitude of thin laminEe, or layers resting upon each other, ina 
confused manner, and at different angles of incUnation, their, 
interstices being occupied by innumerable spicule, diverging, 
and crossing each other in all directions. The whole masa 
resembles in its texture the white and porous ice, which may bs-- 
seen at the edge of a pond or small rill where the water harf 
subsided during a frost." 

A variety ofnypotheses have been framed with the view of 
accounting for this curious phenomenon, all of which, however, 
I think 1 may with confidence assert, are either inadequate to aa; 
explanation of the facts, or are altogether inconsistent with th« 
well-established doctrines of chemistry. As the point is, there^, 
fore, still open for discussion, I bee leave to state in a very few 
words in what manner I conceive the deposition to take place. , 
While reading Mr. Garnet's paper, I was very forcibly strucki 
with the peculiar circumstances under which he states this' 
incru.station to take place : thus he tells us that ice of thi^' 
description is seldom seen adhering to any substance, except, 
rock, stone, or gravel ; and that it is always found in greatest^ 
abundance in proportion to the magnitude and number of th^^ 
stones corapusing the bed of the river combined with the velo*. 
city of the current; as also that it abounds most in rough and, 
rapid places, and that be has never observed it where mud or 
clay is deposited. Now it has occurred to me that, perhws^ 
the formation of ice in those situations may be owing to tha 
same causes that give rise to the deposition of dew and hoai! 
frost on grass, twigs, and other fibrous substances; namely, by^ 
their possessing a greater radiating power, by which they ar^ 
enabled to discharge a larger quantity of heat from their sunaca*. 
The roughened surlkces of the stones I conceive to operate in the^ 
same way as the vegetable fibres do, in a clear, unclouded atmo^ 
sphere, by allowing each " affluent" wave* to come in closef 
prosimity with the surface, and thus favour the discharge ol! 
caloric from the bed of the river. That none appears wher^li 
mud or earth is deposited, £ should suppose to be owing to thai 
presenting a comparatively smooth surface, in consequence d 
which, the stratum of incumbent fluid is prevented coming inb^ 
such close contact as if a rugged one were presented. Just is 
the same manner as if we were to take a highly polished globd 
of silver, and fill it with hot water, it wifl take suppose 20] 
minutes to cool down 10 degrees j but if its surface be scratched. 
with sand paper in one direction, it will now cool down the same 
number of degrees in half the time. The striated surface of tb« 
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metal allowing of a closiery though stiU partial contact with the 
bounding atmosphere, is thus brought to a state more favourable 
for exciting energetic pulsations. On the same principle, a thin 
covering of muslin^ or even of flannel, instead of retarding the 
escape of heat, as a priori we should suppose, does actually 
favour its more rapid discharge. 

. The NW* wind probably acts by its greater degree of cold, 
causing (at least imtil the temperature of the entire mass ia 
reduced to 39) a constant precipitation of chilled particles from 
the surface to the bed of the river. 

How the rapidity of the currents can hasten the effect, it is 
difficult to say ; unless on the same principle that a strong 
breeze accelerates refrigeration in atmospheric air, so in Uke 
manner the rapid current affording a constant supply of water at 
a lower temperature may cool down the bed of tne river with 
greater rapidity^ and thus bring it to a condition more favourable 
for the production of this icy crust. 

It will in all probability be objected to the suggestions I have 
here thrown out, that they are in direct opposition to the obser- 
vations of Prof. Leslie, who asserts, that when the cannister, 
reflector, and differential thermometer, were plunged into water, 
that no radiation could be observed, and hence this ingenious 
philosopher concludes, that no radiation will take place, except 
when the radiating body is surrounded by an elastic medium. I 
may remark, however, that the experiments which he adduces 
in support of this opinion are by no means decisive of the point. 
Substances, as Dr. Thomson very accurately remarks, cool so 
rapidly when plunged into water that there is hardly time for the 
differential thermometer to be affected ; besides that, the heat 
could scarcely accumulate in the focal ball in such quantity as 
to occasion a sensible rise. 

Moreover, I can see no reason whatever why radiant caloric 
should not pass through water* as well as air. They are both 
fluids ; they receive and transmit slow communicatmg caloric 
in a precisely similar way ; namely, by a constunt recession or 
migration of heated particles : they agree in many of their phy- 
sical and chemical properties, sucn as great freedom of motion 
among their, particles, extensive solvent power, elasticity, 8cc. 
What is there then I would ask in the constitution of water that 
should incapacitate it for the transmission of radiant caloric ? 
Moreover, if not transmitted through this fluid, what then 
becomes of it ? Is it converted into slow communicating caloric ? 
This would be asserting their identity, a point about which I 
may remark philosophers are by no means agreed. But admits 
ting the fact, it appears to me that such a conclusion would be 
rather favourable than otherwise to the hypothesis 1 have ven- 
tured to advance ; for if slow communicating caloric be capable 
of direct transmission through fluids, and of this, the experi- 

* There is no doubt that radiant heat can pass ihioag\\ ^vra^/ei \ '^ f^ss^!SSioS^ ^\!A* 
theri^ can commence its radiation in water.— Ed. 
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menu of Hope, Murray, and TnuU, permit tia no longer to doab^» 
what difficulty is there in conceiving, that a peculiar modifica^ 
tion of* it should also be transmitted through the same medium. • 

But it may be asked, allowing the validity of this theory t* 
account for the deposition of the first stratum of ice, why doe«f 
not each succeeding layer as fast as it is formed take that situs', 
tion which its leaser Bpecitic gravity would assign to it,-and risB 
to the surface of the water. This at first sight would appear 4 
T«ry formidable objection : it mast, however, be recollected thaf 
this " ascensional " efibrt will only be exerted when the coo^ 
gealed mass is surrounded on every aide by water. The aqueou^ 
crystals, as they may be termed, shooting from all the prominen 
pomts of the bottom, would, by their intertexture, become firmly 
infixed to the inequalities of the ground, and prevent the wat^ 
from insinuating itself beneath." The continual deposit of Basdl 
and mud must Ukewise contribute to keep it sunk. i 

I am fully aware that the few remarks 1 have here ventured trf 
offer on this curious and interesting subject require the support 
of actual experiment in' order to give them the stability of a peid 
manent theory. This, however, I leave to those whose leisurd 
or abihties better qualify them for such pursuits. In the mea]£ 
time they may supply the plan of more important information in" 
the subject, and may, perhaps, be the means of turning Mt 
attention of chemists to the investigation of a phenomelioi 
which lias hitherto baffled all inquiry. 



Mckorological Journal kept at Hehton, Cornwall, for 1821. 
By Mr. M. P. Moyle. 

(To the Editor of the Annals of P/iilosophjf.) 
SIB, Helittm, Jan. SO, ISfiS. , 

Im sending the following meteorological journal kept vK: 
Helston, Cornwall, for the year 1821, for insertion in yoaf 
Annah, it will be proper to state the circumstances under wmclr 
it is formed. It consists of three observations daily, viz. td 
eight o'clock in the morning, at one at noon, and from ten ttf^ 
eleven o'clock at night, or as near as possible to those houral. 
The barometrical heights are very correctly made by a sliding' 
iudex measuring from the surface of the mercury in the reaer* 
voir. The thermometer has a due northern aspect, and is insu' 
lated from the wall of the house, on which indeed the sun aevet' 
shines. I give you only the mean of the three daily observfr* 
tioDs, stating at the foot of each month the maximum and, 
minimum for that mouth. Where the wind was variable, Ihti 
most pmaiUng for the 24 hours is given. 

law. Sir, jour obedieut fteivw^, M.&.&1ovi.k.. 



185B.] 



kept at Helston^ ComwaU.for 1821. 



^ 



^.^ 






OO GO 



zz 



;ei^X 



»! 












I' 

it 









lO 






s 









• • • 



i 9.i I 



i 






H^HHHHHHpq^ 



I 
I 

I 



I 



•  r^ • • •^ « » .« J. 



0<nOtf)0(OCOOO(DOOCOQCOO 



^90 •» 

s 



00OQC0Qa)OC09OC0O00OpcCC093CDaQkflOmCQ (O-dO 00 

Vggr»P«g»59rrr?»««?5Tr»<?'rgTg?>9PT? 



ss 



^.91.00 ^iO<Ofe-aDO>0'-«oio>a^»A«or-aoo»s^ 



SSKSotoioiSS 



a 






I 



» 



I 






—I 

op O 99 •• 

5^* "*■ 



(O 



co<n«Doi3coiQ^«ecooo^>-*-4aD(ooo<nooco««eoQar3«eooooce«o 



9( 



I 



gSSEgi§®" 



_ ,. 0»pp<00000«OP0QpP00p»5<CPO 

Q00)O(M(MQ0b-Q)P-4— *dt^*O»0*O^^(MpO9l04 



00 00 

«r) 00 



8 



• • • 

0> OOQ 

o# 00 oi 



I 

I 

at 

^3^ 



04 

00 



p-t.Ol OO^tQCOt«QOO>P-<0»00^«0<0 



Q09)Prr9)90Tf^^trQ0PP'r^ 



OICNO»(N(NOIOIOI9IOOOO 



01 



§ »< c3 

^H -e *H 



193 



• .f 



Mr. Mojfl^s Mete&rohgical Joumat [Maach^ 



^ 



^ GO QO OQ OQ OQ CD 






g|li!|gHHHMgHgHH«Hgg« 



T-* 




Sg9 



oq 



S9 



s 



^ «- 



|pS§S||S|g|8SSSS| 



J 



OfaDd»o-'Q»oo^aQ«efe-ao»o-' 






8*! 



• 



li^' 



I 










} 






fe^8| 






•-40t0Q^*f)<Db-Q0a»O*-40)00^iQ«0r-aD0> 






• • 



s 



i 



1 



- 






It 



* -^— -— * • • • ^« •_ • _^ _^ • • _•_ a • • V V _^ _^ • j>_  • • * 






IP 



1 

I 






Is 

8 



rIIII.! 



ill" j 



. r 

I* 






»-«0)00^tQ(0tr-Q0a)O-"<N0()^tf)C0fa00»Pi-* 



/ / 



1. 



SmSSwotSSio^S^S 



• • • 



ym.-]y 



kept at Hd^on, CermodUiJai^ UM. 



^ 






cow 



^ 



^K 






S' 



-I 



Ol a> QO (O CO r- too *Cr-a»Q0OO"-«0i»»4OO30<0e«c9b-^flkafe^c<-O» 

• • w^ • • •_ •_ ■••■••••••••••••• •^ « • • • • 

8-QB QftOa>OfeAAO>AAnQQOOO.OOCl9 0^*0 Ok CB Qb QR SA Ob Ok 
0l040«a4GMV«a«5i9«MMaSciQeqmQQ(IQaO0«dl<MO((N0»0<IM0»M9l 






(N 






-* Ql 00 •« lO <0 t« 00 A O -• 



ss 



i 



WOQ-^aQCOfOOOiO-^OiOO-^tOcq MOD €» O 
-^ p^ -^ »^ •^ p^ p-« M-<M 0« M (N 0» 0» 91 0« W 91 90 



* ar 

s a.! 



S9M' it 



GO 



^ ^ ^ ^ ^ fc -- .- 



^ 



H 



P»-. 






'J I 






J... 

— f 

§* • ' ^  



. 



8(0 Q CO Of) O C9 <0 
•y oo '«i' 0*5 1" "J 00 

AOOO}XO>-Ot<- 



SOQOQOOOOCOOO 0.<9 09 O 
O «> ^ OQ ■» 09 O"!* ^ " 



m g O <0' 00 <o 
00 O 0» 00 ~ - 



• • • • • 






0O00OI(Nwa0lO»O»<N«04(N0«QQ0O^0Q0QQQ0O0Q(NO« MM « OM (M Ol Ol 



«-* 



Ok- 




s' 



-N9ioo^^<et*Qoak 

» 



I 



O "« 04 00 "^ *0 <0 aoODOb O •^ 0* 90<^.kOC» »- 00 9 Q i^ 



1 



^^§^^l»5z;^S5W»M^& 



^ » 



OQCO^^ 









8SS9 9<9oQ<9c90<0(0<ooo(Oo^QOoooooeoooooQ09SOO 
OOSoS$oSo«9OO^0<'«r09OOO00'^0«00OSO00dOO 



* •m 



PS? 



I 



J 

3 



«OOOC»«OQQOOO9OO3OO9^^^*<*^9OO^9O9OO<OQC0QCS<O<SM 
9<&r"-«ip>itAO^»-«*^O0baDXr«O>M^«QBiC*c«tf3t<)tQt«aiOOOA9'^ 



s 






I 



•t 



s 

32et0 Series, vol. in. 



«a»o-'atoo^»o« t^oo oi o ^ 

-(•^MOiatMOKMOtOIMMOOOO 






V 



«> 3 A. 



194 



Cr. I 



Mr. MmfUt Mtteor^hgukl J&umal. 



{V4bcB, 













I 



•I 01 M MM 00«0O9»9(00d(0iO«0«(NOIWC4M'J«(N(MO4(>IO«9lO«MO<^ 



1 

I 



28 



00 






« 



•f«otoQ^iotOfr-aDe>o 



I 






#-'il' 

M 



:%;«#i 







<8iopeoo>)o>)ooooi)<p(pooof)ooo>)0':<)poooocomoo«)«e 







, 



00 O '''S <o 
iA ^ if) 0> 



QMpp00OOOQOOC0OOO(PO00O(0(S«0(09)»30' 

o»e^*o»--*a»aoooaDao«}CK>ccS(D'^a«-^QOa>ir<-r-b--^<pb-c<. .^ . 



l(SS 



s 



*^09<n^»Q(Oi:«xe>o-^Q9oi)^*ft<oc-xo)p<7^o)eQ^*ocei^gooo 



040>la40l(MOt(>l049<0>IOO 



I 



JJLL 






nf;i-i 




09 



^P| 



I 





04 QO.M .^ 



/7 



■MOtO'd'vr^COC-XSSO — O90))^if) (O-f 









r. 



i] Hr. Cfarfe im CMAnrmit: V 196 M f 



Article VIII. 



 > 'i 

f 

 i 



I 



Om ike Presence and Proportion of Cadmwu in the Metallic ' 

Sheet Zinc of Commerce. By E. D. Clarke, LL.D. Professor 
' i)f MineFalogy in the University of Cambridge^ &c. 

(To the Editor of the il7?wfl/5 of PAi7o*qpAy.) 

DfiAR SIR, Camttridgey Fek % ISfti. 

The phsenomena exhibited by burning metallic zinc upon ft ! 
disk of platinmn, having excited in my mind a suspicion of the 
^presence o{ cadmium in the zinc used for the experiment, I con^ 
ceiiped that nothing would be easier than to have this matte^^ j 
pat bteiyond doubt by a regular chemical examination of thextW j 
itself. I mighty however, have spared myself some trouble if I . 
had known, or rather had recollected, at the time that Professor | 
Stromeyerj in the account pubUshed of his own experiiheiite^; i 
jnentions the fact of the presence of cadmium in metallic zim.* •. 
This circumstance was so little heeded by other chemists, to •' 
whom I h ad communicated my reasons for believing zinc contahied^ 
cadmium, that had I not accidentally referred to the publicatioB  
now cited, I might have continued in the belief that this circuin^ j 
stance had not hitherto been ascertained. It may, perhsqps^ | 
liowever, appear to your chemical readers that the pains I have- 
tekea upon this subject have not been altogether nugatory^ 
if I shall succeed, as I hope to do, in making them acquainted 
with some properties of cadmium which either were not befora 
observed, or respecting which the accounts before published '■ 
were in themselves erroneous. First, then, in the precipitatioa ! 
ef metallic bodies by iron, previous to the examination of a salfe ; 
•containing cadmium, it may be stated, as a doubtful point, whe- 
ther, if the action of the iron be continued long enough, some, if - 
not all^ of the cadmium may not be precipitated. I have the- 1 
greater reason to rely upon an experiment which I made with &  
-view to asceitain this point, because I used for the preparation * 
of the salt of cadmium, some oxide of cadmium from Professor ; 
^.Stromeyer himself, which Dr. Wollastoti had kindly presented j 
to. me. Having dissolved this oxide in muriatic atid, and j 
neutralized the solution by evaporation with a very gentle heat, i 
i^d the addition of distilled water, I suffered two cylinders of ; 
']>oUBhed iron to remain in the liquid during 24 hours. Previoual]^ | 
te;tbe placing of the iron in the liquid, it yielded an oranga- ; 
yellow precipitate to sulphuretted hydrogen ; and a white preci* ; 
Imitate to carbonate of ammonia, which had all the characters of 
-die carbonate of cadmium. But no: change of colour wab caused ; 

• See Jnmab otPklhtopkyy tcU wi. «. \W. \ft\«. 
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by sulphuretted hudrngen after the hon had been itnniersed for 
tfie time specified; nor could I any longer obtain a aatisfactOtjf 
proof of the presence of Qadrraiint hy the usual tests. 

The account which appeared in a volnme of the Annah of 
ffhUfmih^,* ^ubMdi&iia October, 1819, with the title of.iw 
jietMk.reaptctinfii Cadmiwn, by M. Slromeyer, taken froia the 
Aitnalen der Physik, Ix. 193, mentions as a property oicadmiifm, 
that " the precipitate formed by the carbonate of ammonia is not 
soluble in aa excess of this soluUon, x'mc exhibiting a di3erent 
property." This is certainly erroneous, if Prof. Slroniei/er's own 
oxiat of cadmium may be considered a proper substance for pre- 
paong the salt necessary for the experiment. Having dissnVed 
a.portioQ of this oxide in pure muriatic acid, and aentralized'Uife 
icuutLon, as before, adding distilled water, carbonate of ammonia 
yielded a white precipitate, which vvaa wholly soluble in an 
excess of the carbonate. The importance of attending totlUB 
fiict will be evident to all your readers who pursue the proCegs 
pointed out by Prof, Slromeyer for obtaining cadmium from its 
gres. I think it also right to mention (witii a view of putting 
diemists upon their guard, who have not had more experienoe 
in these matters than myself), that some of the phienomena.exlli^ 
Idted by the combustion of cadmium, so nearly resemble ^OM 
exhibited by lead under the same circumstances, that the 
^fience of the last mentioned metal ought always to be carefully^ 
ascertained. Before I proceed, theretbre, to relate an account 
of experiments which have enabled me to separate cadmium 
from anc, it will be proper to mention such characters of tliB 
former metal as may serve to identify it under all circumstanced 
For this purpose, owing to the brevity and perspicuity witb 
which the present Ilegius Professor of Chemistry at Glatgoto 
has pointed out these properties, I shall quote two letter* I nwft 
tile honour to receive from him upon this subject, wheoi be- 
kindly undertook to examine some carbonate '>f cadmium v/tiiahr 
I had obtained from an English ore of zitic, and when he com- 
firmed by his own observations the fact of the presenoe of 
tadmium in the mineral I had examined. According; to Bk. 
T/iomson,f there are certain trials which may be considered as 
affording the " experimentum cnicii " with regard to this hitdy^ 
especially in distinguishing CADMiuMfromZiNC. (1.) "Pho»- 
phale of soda precipitates xinc in small crystalline scales ; itpra- 
cipitates cadmium ma white pulverulent powder. ^(2.)Su^)}n»~ 
Mod hydrogen throv/B down Zinc white, but Cadmium ^e/Zoioy 
which remains fixed at a red heat." Other chemical charaotata. 
of Cadmium are, the solution, with effervescence, both of ito 

"BeevoL liT. p.aTI. 

t US. Lcttera of Dr. lAomHm d*t«d. Gtatgam, Jm. aS, ISSO, tai Feb. lv«flto 

■unevcu. 

i It alia precipiuici trrad in the aame form, but lead prtcipiuted bj rarSamaU tf 
■iMMWAwitfiiiicradfm^redb; adding an excess 4^ die cartana(e,wb;Equid umoniir. 
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utide and carbonate, and of tnttatlic Cadirihiin in miirialie Mit. 
(Iftie oxide obtained fioni this solution by heat nnd nlkabee has 
a yellowish-brown colour. The murine, as before mentioned, ib 
praoimtated white by carbanale of' ammonia, and is rediBSolved 
ny adding an excees of that rarSonate. It is moreover preoipl- 
tatei white by pota-ts,* ammonia, and sulphate qfaoda ; yetiovrtif 
OUfyhureUed hi/drogen, and white by prvsdale of' potass. 

Tg tliese cliaracters may now be added the striking ph«cno- 
mena observed in the combuslion of Cadmium, by Dr. Wo/fat- 
iUft, and by BeneJius, 

According to -Dr. Wollaslon the oxide of cadmium isuihile: 
when fixed at the point of the blue Jlame, before the blowpipe, 
ei^ported upon a platinum disk, the carbonaceous matter of the 
flame reduces the oxide, so that the metal, being revived, boma, 
Uidideposita during its combustion, a protoxide of' cadmium, of h 
reddinh-browu, or copper colour, easily to be recognized by thoM 
wiio have once seen it. According to Berxelius, whose obafif- 
vations in point of time succeeded those of Dr. WoHaston, snb". 
•tances containing Cadmium, when exposed to the action of th* 
"Wowpipe, and supported upon charcoal, yield a yellow oxide, 
which IS deposited in the form of " a ring" around the bo^ 
Massed to trial. He calls it " un anneau jaune, on orange, 
^(Kcide de cfidmium ;" and such, he maintains, is the eubtlety df 
tlm test, that the carbonates of' zinc which do not cfflitain more 
than one per cent, of the carbonate of cadmium, exhibit thfts 
appearance; insomuch, he adds, that if there be no manifeBta* 
bon of this " anneau Jamie," it is a proof that the substance 
teder examination does not contain Cadmium. 

Vour readers will thus be put in the possession of a few fecta, 
Ifithin a small compass, which will be found useful in jndging of 
Ae validity of the following observations. 
 'Having exposed some filings of xiac upon a platinum disk 
before the hlue Jiame of a wax candle, urged by the comraoti 
blowpipe, I perceived that the pohshed surlace of the platinum 
Ifos altered by the experiment, and that an appearance resetB- 
bling that of the protoxide of cadmium, produced under similar 
circumstances, was apparent upon the metal. To see Whelli^ 
this appearance was owing to the lead which is contained in the 
mBtatlic zinc of commerce, I exposed some wMte oride of lead to 
tliie«aKe trial, and obtained nearly a similar result; nut wrl^ 
i»iit4:s of a fine blue colour mixed with hues of yellow aad «f 
veddish'brown. I, therefore, resolved to submit the xitie to a 
chemical examination. For this purpose having dissolved it in 
muriatic acid, and neutralized the solution, adding distilled 
water, I snfFered iron to precipitate as many of the metallic 
impurities as that metal would throw down during some hour* 
Hhat it remained immersed in the liquid, which was then filtered. 
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&nd received into a plalinum capsule cODtaining a piece of de^ 
xinc. In a abort time both the inteiior of the plalinum capBtAfe 
and the surface of the xinc were coated over with a. precipitate 
of a dull leaden bue ; and this, being washed, exhibited befilJ^ 
the blowpipe, and also after solution in muriatic acid, all the 
characters before mentioned as peculiar to cadmium, with thia 
exception, that the precipitate yielded by the muriate to sulphur- 
£tteakt/drogen was somewhat darker than the precipitate caused 
when cadmium is precipitated by the same reagent, which made 
me suspect that it was still contaminated with lead. I, therefore, 
went to work in another way, and dissolved the zinc in dilute 
sulphuric acid, following Stromeyei's process when obtainihg 
cadmium from the sidplnirels of zinc, which contain sulphwet 
of lead. As soon as all the :dnc had been dissolved, 1 took 
care to have a great excess of acid present ir. the solution 
l)V'addingfresli£ii//t/iun'ffi('fc/ to the liquid, which was afterwards 
filtered. 1 then sent a stream of sulphuretted hydrogen gas 
ihrough it, which in the space of afew minutes communicated to 
the solution the fine orange-yellow colour, which characterizes the 
precipitation of cadmium by means of that reagent ; but mady 
bouts elapsed before the precipitate was sufficiently disengf^ed 
to subside. As soon as it had subsided, it was of dingy ^rAno 
colour. The supernatant fluid being then decanted, muriatic 
acid was poured upon the precipitate, and slowly evaporated. 
Afterwards distilled water being added to the dry muriate, tike 
liquid was Altered, and it exhibits the following properties: 

1. Carbonate of ammonia causes a u-hile precipitate which, by 
excess of the carbonate, is redissolved. The solution evaporated 
to dryness, and the residue exposed to a smart red heat in a 
porcelain crucible, affords an oxide,* similar to that mentioned 
by Slromeyer. He says Cadmium forms only a single oiidi, 
100 parts of the metal combining with 14'352 of oxygen. 
" The colour of this oxide varies according to the circum- 
stances in which it is formed. It is brownish-yellow, light- 
brown, dark-brown, and even blackish. It is quite fixed, and 
infusible in the strongest white heat, and does not lose ita 
oxygen." i- 

The oxide I obtained by exposing the carbonate to a vio- 
lent heat agrees with Stromeyer's ande ; but, in one instance, 
instead of turning to the brown colour of snuffj which that 
does, it remained scarcely altered by heat. In this respect, 
it could not be considered as agreeing with Slromeyer'a offa 

 This would, perhaps, stTbrd the linal jelliiir pigment known ; Mid when It i«Ma. 
sdeied thai a, very powerful temperalure is necesiuuy to produce it, pet^sps it ii daO 
fldoura tUe leait likely to be nftecteil by Btniospherical changes of lempcratufe tftO' 
t>Hd); ndther would it he btucheaed by exhalationt from the eo&l lima of our apait- 
memi ; but t)ie colour is rarely in two inslancu alike i it is 
ybUoO, Mid at othcn of  darker hue. 
/ Sft jNaati BfFIHk)nphy,t<A. xiv. p.«0, 1819, 



^i/^'^qf X^^^tmitm with which, howeyer, ia otl^er.chemic|l 
l^eB> it remarkably corresponded. \'l 

Subsequent trials f obtained a yellowish oxidej^ similar in 
jir.and in chemical characters to that which t have firoin 

S' f^ Stromeyer. It changes to a snuff-brown and even black 
fft when exposed to heat before the blowpipe, and regains 
itiif ^q^Km colour af]terwards when cold. Five hundred grains of 

f*i2c yielded exactly a single grain of this oxide by the process 
h^ve described ; so that allowing, according to Stromeyer, that 
XQOi parts of the oxide of cadmium contain 14*352 of oxygen, the 
propprtion of metaUic cadmium in 2-lOths of a grain of the oxide 
(v^^ich is all I had obtained from 100 grains of zinc) would 
^equ^i -jVo- ^^ ^ ^rain nearly, and all the cadmium which, in the 
metfiilic state, is contained in 10,000 pounds weight of metallic 
^^nif.i» nearly equal to 17 pounds. Tne cadmium, therefore, in 
'this alloy exists nearly in the state of the pure gold in our last> 
Jilver comage, and in veiy small quantity. But to proceed with 
the Qther chemical quaUties of the liquia I have mentioned : 
.2. Phosphate of soda causes a white pulverulent precipitate, 
which is redissolved by adding liquid ammonia. 
i. 3. Liquid caustic potass causes a white precipitate which is 
not soluole by adding the potass in excess. 

4. Zinc immersed in the solution becomes invested by a pre- 
cipitate of a leaden hue, which, after solution in muriatic add, 
.^soiibits the characters of metallic cadmium. 

5. Sulphuretted hydrogen causes aprecipitate which is at first 
of an oranse-yellow, and afterwards or a dingy yellow colour. 

 _ -6^ Ail these precif>itates, when exposed to the action of the 
blowpipe upon platinum or charcoal, have the habitudes of 
.Cadmium. But if any chemist shall hereafter be able to prove 
that a substance may possess all the characters I have enume- 
rated, and yety after all, not be Cadmium, no one will be more 
thatikful for the intelligence than your humble servant. 

I remain, dear Sir, 8cc. 

Edward Daniel Clabke. 



Article IX. 



Memoir on a Deposit found in the Waters at Lucca. By Sir 

Humphry Davy, Bart. President of the Royal Society, Lon- 

> ' dod, and Member of the Royal Academy of Sciences, Naples.* 

The waters of the baths at Lucca, at the spot where the tem- 
•perature is the greatest ; that is to say, in wnat are termed the 

« From the Menioirt of tlielUTal Academy of ^CMWMiX ' 
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30fi Oh a J^epodi found itt tin Tkaien at Lucca. 
cal4i -^rihotballi^, eject in a. considerable quantity a s 
Ihat produces a deposit of a browiuBh-^^sllow hue. Havi _^ _, 
lec4ed various quaotit^eg of ttiis dttposit, and bavrng aubuuQeS 
ittacUe(nioaI«x^riiaenU, I ba.vediscoverecIitto be a couipouad 
of oxide of iron and silica : not having a balance sufficieatlgr 
accurate, it was iinpossible for me to ascertain with precjsioH 
the exact proportions: in tbe single experiment, bowevei:, that I 
made for this purpose, the oxide of iron was to tbe silica in the 
proportion of 4 to 3. 

It is extremely probable that the oxide of iron and the silica 
had been diiisolved together la the water, and deposited at the 
same time, because the silica being separated fi-om the oxide by 
means of a weak acid, it appears to resemble gelatine, and 
because the deposit, when examined in its natural state, wsb 
iotmd to be uniform in its substance, even when looked at 
through a lens. 

Although the oxjde of iron, when first discovered, proves to 
be pefoxide, it is nevertheless veiy probable that it exists is 
tbe water in the iorm of protoxide, or that it is converted into 
peroxide by the action of the air which is dissolved in the 
xvater. The probability of this opinion is further confirmed by 
tbe circumstance, that tiie colour of the water is not changed 
by the addition of the triple prussiate of iron, nor by that of 
g^Iic acid, it being well known that pi'otoxides generally have u 
greater disposition than peroxides. 

Thf analogy which I established some time since, dnmg my 
researches as to the deconiposiUon of alkahes and earthi^ 
hetweeu the base of siUca and that of boracic acid, and the facts 
described by MM. Smithson mad BcrzeUus, furnish reasons for 
chusiag silica among the acids ; and it seems probable that the ' 
oxide of iron and the silica undergo a real chemical comblnatioB ' 
in the warm water, and that they separate from it in coDse- ' 
quence of its cooling after issuing from tbe mountain. ' 

When the deposit is obtaaned from its diffused state in water, ' 
it o&otainsnool^rBubstanoee than oxide ofironandsilica; when ' 
it is taken from the bottom of the waters, carbonate of lime and ' 
sand may be observed mixed with it. These two substances are, ' " 
however, evidently extraneous. From many experiments which • 
I made I am convinced that atler Jt has quitted its source, the " 
water yields no deposit whatever ; but it appears certain that the ' 
water, which, on nsing from the spring, possesses a temperature  
of ll'i°, must be much warmer within the mountain, and that 
oonneqnen^ its solvent power must there be much greater. ■< 

Whena'oonsiderable quantity of it is evaporated, a small poi^  
tian of silica and oxide of iron is found, a discovery that nad 
been made by Signer Battista Tessandori ; and I have ascer- 
tained by experiments that these substances are obtained in the 
same state, and nearly in the same quantity, in which I have 
stated them to be discovered in th« brownish-yeUow deposit. 
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• AhbxihiM fiorlioii of oxide of iibn m found in the BoCh Waten, 
where J&crwiBe it is accompanied with silica ; nor is it improba* 
ble that this earth is in many cases the canse of the oxide 
of iron -being dissolved in the water ; and these tajcts combined 
fiimish us probably with an exjdanation of the manner in which 
oolwe is generated. As to what may be the effect of the com* 
binatioQ of oxide of iron and silica on animal bodies, it is the 
province of medical men to examine, and to determine npon^ 
after long and adequate experiments. 



Article X. 

On the Formation of Carburet of Nickel, and Method of obtain-- 
ing the Metal pure. By Mr. Nicholas Mill. 

(To the Editor of the Annals of Philosophy.) 

SIR, Londofiy Nov. 16, 1881. 

Little being known relative to nickel and its compounds^ 
particularly of the formation of the carburet which was first 
glanced at by Dr. Thomson in a paper on the purification of this 
metal, inserted in the Aimals of' Philosophy, the originality of 
which was lately laid claim to by two individuals in two late 
papers in the same publication, I have taken the hberty of ibr* 
warding to you the following process : 

Let the native arseniuiet or sulphuret of nickel be finely 
pounded and mixed with charcoal also pounded, and placed in «. 
flat bottomed crucible, and exposed to a dull red heat for two 
hours. Blow off the charcoal with a pair of bdlows, and dis* 
solve the nickel in nitrosulphiuic acid. EvapcMrate and crye* 
talUze. Beautiful green crystals of the form of a scjuare solid 
will be obtained. Let these be carefully selected, dissolved in 
water, recrystaHized, and mixed with a small portion of borax 
and pounded charcoal, and fused for a quarter of an hour in a 
atroiskg red heat. When ccdd, break the crucible, and under- 
neath the borax will be found a button with a very high degree 
of lustre, very fusible and magnetic, which latter fact proves its 
freedom from arsenic,* from which substance, by other pro* 
cesses, it is very difficult to free it The carburet thus formed 
is brittle and fuable, and if exposed to the flame of the occyhy* 
drogen blowpipe becomes malleable ; but it may still, and. moot 
ceimaonly does, contain copper ;and iron. In order, tikerefor% 
to obtain the malleable metal pure, dissolve the carburet m 
nitric acid, neutralize the solution, and precipitate by aqueous 

« Cfaenevix; Biditer. 
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poUBh. Rodigsolve the precipitate in Aqueous ammotun, utu- 1 
vaXs tbe excess of alcali by nitric acid, aud precipitate the cornier 
and. iron by a bar of zinc. Nothing will now remain in station 
but nickel, aad, perhaps, a little cobalt. To obtain the nickel 
free from this metal, precipitate it by aqueous potash, and the 
cobalt will remain ill solution. If this last precipitate be dried 
and mixed with borax aud exposed to a heat of 1 60° of Wedg- 
vood, the metal will be reduced in a pure state. 
^.^ I am. Sir, your obedient servant, 

^1 Nicholas Mill. 






Article XL 

Chemical Eiaininatiou of Cubebs. By M, Vauquelin.* 

Ci:BETis are the fruit of the piper cubeba (triandria trigynia), 
a perennial plant which grows in tlie Philippine Islands, in Java, 
Guinea, and the Isle of France. 

The cubebs which were employed for these experiments were 
presumed to have been collected three years ; they were imported 
fcy the Dutch, and had been in a warehouse m Paris for 18 
montha. 

These grains do not all possess the same colour; tliey are 
rounded, and attached to a stalk: if they are examioed 
after being macerated in water, four coverings are discoverable; 
the first is fleshy, and soflens in water ; the second is of a grey 
coloiir, and is nearly transparent ; the third is thin like the ped 
of ail onion, of a yellowish-brown colour ; the fourth is a very 
thin white pellicle immediately covering the grains, some of 
wtich are round, and entirely fill their covering; others are flat 
on one side, iind rounded on the other ; others ag'ain are 
wrinkled and covered with fatty matter; and lastly, ui ere are 
some which are of a white colour. 

Many of these grains contained a white concrete oily matter, 
and which had every appearance of a crystal. This concrete 
matter melted in a silver spoon, remained fused, aud nitliout 
emitting any odour. 

Seven hundred and seventy-two grains of bruised cubebs were 
put into a retort with water, and subjected to distillation. The 
■water which came over was turbid, and covered with smaQ 
drops of volatile oil, the consistence of which was greater 
Iban that of common volatile oils. It had a strong taste, whicb 



*•*'■' 



* From the Memoita du Muieutii d'Hintoire Natiiidle, t 



lldliieiAit:' Mireta1>led that of p^ppebl^t; "Ilk t^ H^S^ed^ 
llfiuMy Has' committed a great error: he says Atft Btotmi§ 
-Albtftmed two ounces and one drachm of this oil from two pduiidii 
«(nd a hflSf of cabebs ; whereas it was only one ounce one cbrachm 
fidm twelve pounds and a half of that grain which Beaam6 
V!)lyteSn6d. 

-The distilled water possessed all the odorous properties of the 
oil, but it was alkaline, for it restored the blue colour of Utmua 
paper which had been reddened by an acid ; wishing to know 
firoin what alkali this property was derived, I saturated it witk 
weak sulphuric acid, and evaporated the solution. 

The residue of the evaporation being examined contained a 
salt, that had all the characters of sulphate of ammonia mixed 
with a little essential oil. It emitted ammonia upon the addition 
of a few drops of potash. When put on a hot iron, it was vola* 
tilized in the form of dense white vapours. 

The residue of the distillation when filtered had a brown 
colour, a bitter taste, and with reagents the following efiect» 
were produced : 

1. It gave an abundant yellow flocculent precipitate with 
nitrate of silver, a great part of which was redissolved by pure 
nitric acid. 

. 2. Oxalate of ammonia produced no effect. 
. 3. Nitrate of barytes gave a light flocculent precipitate. 

4. Galls gave a bulky brown precipitate. 

5. Acetate of lead gave an abundant precipitate, and die 
liquor was rendered almost colourless. 

6. It reddened litmus paper slightly. 

By evaporation, it gave a brown extract, which was slightly 
acid. It was divided into parts, and subjected to several opera- 
tions. 

1. It was treated with alcohol, to which it imparted a yellow 
colour : the alcohol, when evaporated, left a substance, of a fine 
colour, which redissolved in water, except some particles of a 
brown dry resin, that softened between the teeth, and had an 
acrid taste. That part of the extract which was insoluble in 
alcohol was dissolved in water, but there remained some particles 
in the liquor which appeared to be albumen coagulated by the 
alcohol. 

 2. A portion of this extract being burnt gave an ash contain- 
ing subcarbonate, phosphate, a little muriate of potash, and some 
phosphate of magnesia. 

3. The remaimng part of the extract was dissolved in water, 
fliid precipitated by acetate of lead. The precipitate being 
vashed and decomposed by sulphuretted hydrogen, gave asmafi 

Suantity of malic acid mixed with a little colouring matter ; the 
quor n:om which I had separated this acid by means of acetate 
(01 lead, being treated with the subacetate of the same base, gave 
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a yellow precipitate wbicli, being put into aloohol, wasdissotnd 
with the exceptioD of a few ^rtiulee, possessiag all the propn- 
iiBS of guu ; the yellow precipitate assumed a rose colour, witlt 
a. shade of violet, by the action of heated uulphuric acid. 

Thehquor from which the above-mentioned precipitates wen 
obtained was in its turn exposed to a current of sulphuretted 
l^drogeu gae. The lead being separated by these means from 
^e liquor, there was obtained, by evaporating the latter, a^ " 
lowiah matter of a nauseous odour, and of a flavour res^mbl 
tbaf. of raw peii£, and the substance which is found in leguminoofc 
plants. It ]s precipitated by galls, and dissolves better in wedc 
thwi in strong alcohol. When, heated in a tube, it gives all the 
products common to vegetables, without any mixture of animal 
matter. 

The different substances which have been described do not 
appear to be the active matter of the cubebs ; the grains whick 
lud been acted upon by water were treated with boiling alcohol, 
^is solution being filtered left upon evaporation a green ssb' 
stance which had pecuUar properties, and the appearance of (aSOf 
flatter. It is. fluid, of a disagreeable smell, an acrid bitter taste, 
goraewbat resembling that of balsam of copaiva, and it occasi 
slight irritation in the throat. When put upon paper, it o< 
sions spots, like fat oils. This paper, when heated, gives out a 
little volatile oil, which was mixed with the fatty matter, but the 
paper remained spotted. 

The fatty matter, when washed with water, communicated to 
it a little pungency ; the water, when evaporated, left an extrao> 
tive matter which had also been taken up; dissolved in cold etber, 
it left a residue of a resinous nature. This oil when obtained by 
jseans of ether from the grain separated from the shell is niiK» 
whiter, because the sheila contam a much greater quantity of 
colouring matter ; the fatty matter was subjected to ebidlitioil ia 
weak sulphuric acid, in the hope of separating its acrid properto't 
tJie ,plan did not succeed ; 1 merely remarked that the sides o€QM 
vessel to which it was attached became coloured from a ram> 
ned to a violet-purple : if water be poured upon this ofrioitniag 
natter, it changes in colour, and becomes blue. Balsam of ofr- 
paiva, and even turpentine, treated by sulphuric acid, became 
of the same colour. 

Wishing to know whether this substance existed in the shell, 
af only in the grain, I took 77'22 grains separated from all their 
shells, excepting the two last. This quantity digested in alct^oj 
gave about 2^ grains of the matter in question ; while 77-22 
grains of the shells which contained no kernel gave me scarcely 
oae grain of it. It is, therefore, evident, that this matter occun 
in every part of the grain, but most abundantly ui the centre. 

This peculiar matter dissolves in etjier or in alcohol ; submitted 
to distillation it yields a smaU quantity of ^ential oH, bottli* 
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lesiduum is trengparent, solid^ and possesses an acrid ta^ ; 
and insoluble in ether, alcohol, and potash, from which it i»pt«^ 
eipitated by an acid. When compared with balsam of copaiw> 
it bears some resemblance to it, but there are some points <4 
difference. When it is procured by means of ether, its colour 
is like that of balsam of copaiva. 

When these substances are put into distilled water, they 
impart a disagreeable taste to it ; if these solutions be afterwards 
evaporated, extractive matters are obtained, which bear the 
Strongest resemblance to each other, and when treated with 
sulphuric acid, assume a colour varying from rose-red to puiw 

5)lish-violet. The balsam of copaiva treated with this acid sn& 
ers the same changes, excepting that the cobur produced by it 
is not so fine. 

The matter from the cubebs dissolved in alcohol and submitteid 
to distillation gives some volatile oil ; the same happens with 
the balsam of copaiva, but the odour of the latter is more disa- 
greeable than that of the former. 

Ether has similar action upon these two substances : the mat- 
ter of the balsam of copaiva when treated with carbonate of soda 
becomes of a fine white colour ; the resin of the cubebs assumes 
a light yellow ; the two solutions underwent different changes, 
by ebullition, that of the balsam of copaiva did not afford any 
precipitate ; the contrary occurred with the substance obtained 
from the cubebs. 

Notwithstanding these slight differences, which may depend 
upon some colouring principle retained by the resin of the cubebfl), 
tnere can be no hesitation in beheving that a strong resent 
blance exists between it and the balsam of copaiva, and that it 
is this peculiar matter in which that property resides that haft 
been discovered and employed in the cure of gonorrhoea. 

Being desirous of discovering whether the kernel contained- 
any essential oil, I separated the shells very perfectly, and sub- 
mitted the kernels to distillation. I obtained by this proce6flr.a^ 
distilled water similar to that which had been procured from the: 
entire grain ; some small drops of oil were apparent at the 8V- 
face of the water ; but the smallness of the quantity preventodJ 
2ue from making an exact comparison between it and diati 
4)btained from the entire cubebs. 

About 160'5 grains of cubebs were burnt, and left an ash^ 
weighing about one grain ; it had a green colour, like that com*' 
municated to potash by manganese. Treated with water^ thiiir 
nesiduum lost nearly half a grain of soluble salts, composed o£ 
8ubcarbonate, phosphate, and a little muriate of potash^ Tbe: 
residuum insoluble in water was taken up by muriatic acid, 
excepting a small quantity of silica: this solution was found 
upon examination to be composed of phosphate of magnesia^and 
a trace of iron and manganese. 
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Tkc resinous meUer of cubebs, decoropased in a glass tobey 

exhibited the U9U^ appearance ol' vegetable matter ; &e vapci[K» 

which were disengaged had a penetrating odour, and redaesedi 

lUmus puper. ' 

It IB evident from this analysis that cubebs contain : " 

1 . A volatile oil which is nearly solid. 

2. Resin, resembling that of balsam copaiva. 

3. A quantity of another and coloured resia. 

4. A coloured gummy matter. h.,/v 
6. An extractive principle similar to that which 

leguminous plants. 

6. Some sahne substances. 

I am desirous that this analysis, upon which I ha 
some pains, may serve to direct physicians to that employinentl 
of cuoebs in the healing art, to which they may think them 
^^cable. 
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'*' Article XII. \^-^, 

0n the Mdhod of analyzing the Ores of' Nick/^l, and on u n^^ 
Cambiiiatioii of Nickel with Arsenic and Sulphur. BV \j-^ 
Benelin..» ^ .: , 

Within afew years, two new metals have been announced ^ 
discovered in the ores of nickel (vestimn and wpdanium). ' It' 
was afterwards found that these metals were only alloys of nickeL' 
with iron and arsenic. Even the celebrated Richter vias 
deceived 20 years since by a similar alloy, which he took for ti' 
new metal, and named niecolanum. 

The cause of all these mistakes is to be attributed to tbe 
imperfection of the analytical methods which have been' 
employed to separate nickel from other substances, especialtyi 
from the arsenic and iron with which it is accompanied. SSve^^'' 
ral metallic arseniates, especially that of iron, possess the J)rti^' 
Wtty of dissolving in acids, as if they were weak salifiaUe- 
bases ; the alkalies precipitate them without altering their cOlS^^ 
poeition, and when these oxides are reduced by means of clitir- 
coaJ, arseniurets are obtained, which, when compared with flitf 
ptire metals, appear to be peculiar metallic substances. CKe^' 
mists who are accustomed to examine every thing by the blttW-i' 
pipe cannot, however, be deceived in this re«pect, because evetf' 
the smallest trace of arsenic is detected by the smell, when theStf ' 
substances are heated wiih soda upon charcoal. "'I 

I. (Jomiiwn Method of aiiali/xinglhe Ore of Nickel... . ,-aiO 
The powdered mineral is dissolved in nitric acid, tli^rs 

 From the Aonolci do Chiaiic ct ie Phjiuque, lom. ivii. 
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lemaiiiB some sulphur mixed with a little mltca. The resido^ is 
weighed, the sulphoris buret, and the remaining silica, iaiagaitt 
weif^ed. ! >' - 

The nitric solution evaporated to dryness is again treated-wttk 
concentrated nitric acid to acidify the arsenic, and rendtr die 
oxide of iron insoluble,* which la afterwards separated. -ThiB 
latter process is nevertheless absolutely incorrect \ for the arae- 
niate of iron readily diasolves vrhen the solution contains acid in 
excess. >  

The acid solution, nearly neutralized by an alkali, is precipi- 
tated by nitrate of lead, which separates arseniate of lead ; hot 
as this compound is soluble in nitric acid, it must be evaporated 
to dryness, and the dry mass treated witii water. It is very true 
Uiat if the iron could be separated by the method abore 
described, we should succeed in separating the nickel fromths 
arsenic by means of nitrate of lead. Usually, however, the pre- 
cipitate thus obtained contains arseniate of iroa and arseniate of 
lead, in the mixture of which it is impossible to calculate the 
quantity of arsenic. Added to this, when an arseniuret is 
dissolved in nitric acid without the addition of muriatic acid, a 
great quantity of arsenic is converted into arsenious acid, and th« 
precipitate becomes a mixture of arseniate and arsenite of le^d. 

From the solution which contains the nickel and the lead 
added in excess, the latter is precipitated by sulphate of soda^ 
afterwards sufficient ammonia is added to redissotve the oxids' of 
nickel, and the alumina and every other substance mixed .wiib> 
the, ore of nickel, which is insoluble in ammonia, is obtained*. 
The ammoniacal solution is to be evaporated, and the nickej prer 
cipitated by subcarbonate of soda or potash, taking cats. \a 
evaporate every trace of ammonia hberated by the carbonatf • •  

The oxide of nickel, thus obtained, usually contains cobcdt. 
M. Thenard and Fourcroy attempted to separate those oxides by- 
peroxidizing them by means of oxymuriate of hme, and treating 
the peroxides with ammonia, which decomposes and dissuL?«ft 
the peroxide of nickel, but not the peroxide of cobalt. Th>9 
method, however, is not quite correct ; for the portion dissolyed. 
contains a little cobalt, and the residuum contams nickel, , i 

Mr. Phillips discovered another method, and one whieh..i& 
n^ore proper to be employed in analyses. It consists in dihitiiug 
the ammoniacal solution of the two oxides with a conside],'ablA 
qnantity of water, after which a solution of potash is to be added 
as long as precipitation takes place. The nickel is precipitated* 
and the cobalt remains in the liquor from which the ammonia i». 
obtained by evaporation. This method is not rigorously exacts, 
but the traces of cobalt which are precipitated with the nickel 
may be entirely neglected with respect to analytical result. 

M. Laugier afterwards discovered another method of prepaiisg 

[  Aikin'i Dktionatj of ChemiiWy, ii. 1 36. 



aickel absolutely free from cobalt, by slowly evapomting"an 
ammoniacal solution of the oxalates of nickel and of cobalt. Ilic 
oxalate of nickel is deposited, and that of cobalt TemaiiM-dis* 
lolved in the form of a double oxalate of cobalt and ammonia. 
But thja process, as M. Laugier observes, cannot be employed 
in an andysis. 

Dr. Thomson proposes, in order to obtain pure niokol, to 
dissolve the ore of this metal in a mixture of sulphuric and 
nitric acid, which leaves the greater part of the arsenious acid 
undissolved : to the littered solution, potash is to be added^ and 
then the double sulphate of nickel and potash is to be crystal- 
lized. By this method the arsenic is separated, for the crystfJs 
do not contain any ; but if the ore contains cobalt, ^oc,. aa4 
copper, these metals also form double salts with potash wbiohi 
are not separable by crystalhjation from that of nickel. Added 
to this, Dr. Thomson's method is nol applicable to analysis. 

It is to M. Stromeyer that we are particuiarlv indebted focs 
knowledge of the composition of nickel ores, ft is he al&owhtj 
informed us that wodanium andvestium are not pecuhar metals^ 
hut he has not yet, as fer as I know, described the analytic 
nethod by which he obtained bis results. This cifcumstauoe iR 
nevertheless extremely important; for without it, the probabilHfji 
6fthe result depends entirely on the confidence which ia placed 
in the author. 

M. Berthier has given us analyses of an arseniuret and of ait 
STBeniate of nickel. We owe to him a very good process fiiiB 
determining the quantity of arsenic acid in a solution deprived 
ef insoluble bases. It consists in dissolving a given weight of 
iron in nitric acid ; this solution is to be poured into the liquid 
from which the arsenic acid is to be separated, and precipitated 
^ means of ammonia. The precipitate formed is subanseniate 
Of'iron, which af>-er being heated is to be washed, and the r{am^ 
tity of arsenic acid is discovered, because that of the oxide fl€ 
iron was previously known. 

M. Psaff, of Kiel, has lately examined the same ore otmckett 
which is the principal subject of this memoir. The observatimw 
which I have already made upon the ancient methods of aualyz-^ 
aig these ores are for the most applicable to that selected by* 
Mi Psaff, and which I consider it useless now to describe. Htf 
found this ore to consist of 

Sickel 24-42 '> 

Arsenic 45'90 ' 

Iron I(J-4fi r 

Sulphur 12-36 

Loss , 6'86 i' 

* nut Tadum is not a peculiar metal was also shown by Mr. Faraday in the Boyilt' 
InMitntion Journal, vol.B.p.llS, but whether before or after M. atromeyec, I donotl 
xaor.—Bd. 
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This ore of nickel excited my curiosity some time since^ wheji;k 
I examined several minerals in order to discover selenium in 
iliem. The sulphur which it .^ntains proved to me that it 
differs entirely from arsenical nickel, and I intended to analyze 
it upon a future occasion. In the mean time, M. Psaff published 
an analysis of it, which might render any further examination 
superfluous, if there had not Been so considerable a loss. Some 
phenomena which I observed at the time of my first experiments 
mduced me to imdertake this analysis ; and the difficulty of 
obtaining a satisfactory result engaged me in numerous 
researches. 

il. Examination of some Substances which are obtained in the 

Analyses of the Ores of Nickel. 

Arseniate of Iron. — The red oi^ide of iron combined with the 
arsenious and arsenic acids is soluble in caustic ammonia, and 
gives a red coloured solution. If the solution also contains 
gulphuric and nitric acids, it deposits in a few days a yellow 
powder, which dissolves in water, in attempting to wash it upon 
a filter. If a solution of arseniate gf peroxide of iron in nitiic 
acid be evaporated until the greater part of the acid is volati* 
lized, a white powder is obtained, that is insoluble in water, and 
which is neuti^ arseniate of peroxide of iron. When subjected 
to a scarcely visible heat, it loses 17*68 per cent, of water, and 
becomes red ; but if the fire be increased to redness, it appears 
to ignite for a moment, and becomes yeUowish-white. The 
water contains twice as much oxygen as the base. If caustic 
ammonia be poured upon this arseniate before it is dried, it is 
readily dissolved ; the dry arseniate requires some dig<estion- to 
dissolve it. The red solution left exposed, evaporates, and los^a 
its excess of ammonia, but does not deposit any thing, and 
finishes by forming a transparent red mass. This mass is f^ 
double suoarseniate of peroxide of iron and ammonia. Whea 
heated in a proper apparatus, it gives at first much ammonia and 
a little water ; but at the moment in which the mass begins ta 
redden, water, azotic gas, and arsenious acid, are disengagedj^ 
and the latter sublimes. The residuum acquires a greenifil^ 
colour, and appears to be an arsenia^ferroso^ferricus. Tha 
double subsalt m question dissolves in water mixed with a little 
ammonia, but pure water decomposes it, and dissolves arseniate 
of ammonia, as well as a small quantity of undecomposed double 
subarseniate, the residue left being a subarseniate of peroxide 
of iron. 

The subarseniate of iron is not soluble in ammonia, evea 
though it be first dissolved by an acid^ and ammonia added to 
the solution. Consequently when in. a solution which contains 
Mioxida of icon and arsenic acid, the latter is sufficient only ta 
ibrm a subarseniate of tixe peroxide, the addition of anjimoiuf^ 

New Series, vol. hi. p 
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pnJduccs no trace of soluble double si^barseiiiate ; but^tetbp^- 
tion of arsenic acid that is added renders a certain quantity tit* 
the peroxide soluble in aromonia. The eubarseniate of peroxidi^ 
of iron which contains the slightest excess of base, and is inso*u! 
lable in ammonia, is that which is formed by the oxidation of th^ti, 
nentral arseniate of the protoxide. Consequently, if nentivJui 
anseuiate of protoxide be dissolved in nitromuriatic acid, andll 
ammonia in excess be added to the solution, all the arsenic aeu^ 
and all the peroxide of iron are precipitated. 

Canstic potash even, when in great excess, does not coniJi 
pletely decompose arseniate of peroxide of iron. I twioac 
digested the same portion of this compound in strong eolutionll'l 
of caustic potash, which lefl a substance perfectly similar toi 
peroxide of iron. When dried at the heat of boiling water, andJi 
afterwards heated to redness, it lost 0"134 of its weight, which^ 
was water ; the remaining 0-866 was dissolved in muriatic acid{ 
and precipitated by hydrosulphuret of ammonia, ti 

The Buiphuret of iron, after being well washed, was dissolretLi 



c acid : wecipitated by ammonia, it gave 0'796 of pefr- 
oxide of iron. The arsenic acid, therefore, weighed 0'07. Tb»l 
oxide ofiron contained 24*4 parts of oxygen ; the water containedii 
12, and the arsenic acid 2-43 parts; consequently these quaotii)' 
ties are to each other as 1,6, and 10. This substance then, if it 
be not a mixture, is composed of subai'seniate, with water of- 
combination, and hydrate of peroxide of iron. When mado' 
slowly red hot, it sunera more rapid combustion than most otheivr 
substances in which I have hitherto observed it. i 

The arseniate and arsenite of protoxide ofiron are also aolubfe 
in ammonia, but less so than those of the peroxide : the solution 
when exposed to the air assumes a greenish colour. - i 

The arseniate of nickel dissolves ni ammonia in whatever pro^ 
portion the arsenic acid is combined ; but if in a solution ol 
arseniate of nickel there is any peroxide of iron, and if th«i 
arsenic acid be not in sufhcient quantity to form neutral salts-* 
with the two oxides; the ammonia precipitates not onlysomC" 
subarseniate of iron, but also some subarseniate of nickel, in fbe 
form of a double subsalt, which is of a green colour. If tluL 
arsenic acid is not sufficient to form the double subsalt, it fonov^ 
a mixture of subarseniate of iron with the double salt, auditt^ 
this case, the precipitate has more or less the colour of oxide o£i 
iron. 

If the arseniate of nickel does not contain any oxide of iron 
(protoxide or peroxide), it is totally decomposed by causU&i 
potash, especially if it be first dissolved in ammonia, and the 
solution or potash be afterwards poured in, A compound of 
nickel and potash precipitates, and the arsenic acid remains in 
solution combined witb the alkalies. If, ou the contrary, the 
liquid contains iron, the precipitate contains arsenic. 
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A BOltttjan of arseniate of iron and nickel, saturated with aq 
alkali even to the commencement of precipitation, and after- 
wards mixed with a solution of acetate of lead, precipitates aise- 
niate of leud and arseniale of iron, until no more remains in the 
liquid. This circumstance arises ti^m the aCinity of the aisenic 
acid: being so much greater for tlie oxide of lead than, that of 
tbe acetic acid, that it forms a Hubaraeniate of lead in the hquid 
i^ich contains acetic acid in excess. The subarseniute of iron 
not being soluble in it precipitates at the same time ; for tha 
stningest at^ds combine with the oxide of lead, and the acetic 
acid is at length the only free acid in the liquid. The solution 
ivluch. contains the oxidesof nickel and lead, when mixed witb 
sulphate of soda, sufl'ers tlie greater part, but not the whole, of 
the. oxide of lead added in excess to separate. If excess of 
ammonia be afterwards added, a greyish precipitate is formed 
composed of oxide of lead and oxide of nickel. In order tO! 
separate the last remains of the lead, sulphuretted hydrogen 
must be employed. 

Hydrosulphuret of ammonia does not separate arsenic acid 
fconi oxide of nickel j for the precipitate produced is as soluble 
in an excels of hydrosulphuret as in caustic ammonia. Tbe 
solution has a very deep yellowish-brown colour ; when rather 
concentrated, it loses its transparency. Acids decompose it, 
but the precipitate contains some arsenic, and usually a siuaU 
qotkntity of aulphuret of nickel is redissolved by the acid, even 
vrben it is only the acetic. If nn ammoniacal solution of this sul- 
pburet, which contains arsenic acid, be evaporated, a part of the 
salphuret is deposited in the form of arseniuretted sulphuret of 
nickel (that is to say, a compound of sulphuret and of arseuiuiet 
of nickel), and another part oxidizes in proportion as the ammo- 
nia evaporates, and gives rise to a solution of nickel. The sul- 
phuretted arseniuret of nickel is insoluble both in muriatic acid 
and in ammonia. Cobalt differs from nickel in being perfectly 
well precipitated by the hydrosulpburets, without being redis- 
solved by an e-xcess of them. 

Oxide of Nickel and other Salijiable Bases. — It is well known 
that oxide of nickel dissolves completely in ammonia. This 
solution ought to be considered as forming a double subsalt> 
yet the hydrate of nickel is soluble in ammonia, altliough in & 
quantity much smaller than the oxide combines with an acid. 
The same affinity that determines the solubility of oxide of 
nickel in ammonia exists between it and other bases, although, 
the combinations with these latter are insoluble in water. 
Consequently when a solution of nickel is mixed with another of 
an insolubie base, the ammonia occasions a precipitate, which 
contains nickel, and from which an excess of ammonia cannot 
separate this metal. 

In this caae the oxide of nickel is divided between the two 
p3 
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bases, towards which it usually acts as an acid or dectlkKQ^ga^ 
tive body. It is iu this maiiDer that it precipitates with m< 
iJkaline earths, the protoxide of iron, of maaganese, lead, SMI 
But with the protoxide of iron and with alumina, it precipitated 
in the state of base or of electro-posjtive body, and on tWi 
account, these latter contain much less than the former. If the 
oxide of nickel i-ontains small quantities of another base, itM 
very frequently difficult to discover what this base is. BarytftS^ 
ttrontian, and liuiR, are shown when a concentrated solution Of 
the oxide is mixed with carbonate or sulphate of ammonia, whiA 
BTCcipitate the earths, and form soluble salts with the o»M 
Phosphate of ammonia cannot be employed to separate it froA 
magnesia ; for though phosphate of nickel is soluble in all arm 
portions in ammonia, it precipitates nevertheless with phoepne " 
of magnesia, without the possibility of separating it by ammonit 
added even in great excess. I know of no other method «f 
separating them, than that of precipitadng the oxide of nicktf 
from the mixed solution by hydrosulphuret of ammonia, and'itf 
immediately decomposing the excess of the hydrosulphuret by 
a few drops of acetic acid, and filteringthe solution. Themag<L 
nesia remains in the solution, and may be separated from it m 
the usual manner ; but in general, different methods must 'fab 
ftrflowed with every base with which the oxide of nickel maybft 
mixed. 

It follows from what has been mentioned, that the sotubiBlj^ 
of oxide of nickel in ammonia cannot he employed to separate 
it perfectly from foreign admixtures insoluble in this alkali ; ftt 
the parts undissolved or precipitated always contain more A 
less oxide of nickel. ' 

The combination of oxide of nickel with caustic notastt 
appears to me to be the moat remarkable of all those wnich Jl 
forms with salifiable bases. When a solution of caustic potftak 
is gradually added to one of nickel supersaturated with ammonifltr 
s-Trhitish precipitate appears, which redissolves, but which it 
eventually reproduced, and does not again disappear. Whrai 
Ae potash ceases to render the liquor turbid, it becomes cc^btin- 
leas, and a greenish sediment is slowly deposited. On thU 
occasion, the oxide of nickel combines with the potash, anA 
becomes insoluble. Theredissolvingof the first formed portiofllC 
ef tiie precipitate is derived from their decomposition by tlW 
ammomacal salts ; but at the moment in which the latter «rt 
decomposed, the precipitate remains undissolved, The prcci* 
pitate IS insoluble in ammonia. Separated by the filter, it tbnet 
a gelatinous mass, which it is extremely difficult to wash. If 
there is any brae in the liquid, the precipitate is leaa coherent^ 
and more easy to wash ; but it then contains aU the hme remaitt^ 
ing in the solution. Boihng water penetrates the niccotate rf 
>Otasb {at venia verba) OMOi better ; but it also decomposes it 
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and 9^aiate8 the potash ; and when the liqaor which passev 
through the filter is evaporated to dryness, and leaves no resi* 
duum, the washed oxide is an hydrate of nickel which contains 
ao trace of potash ; if, on the contrary, there was an alkaline 
earth, it would remain combined with me oxide. 

There is considerable difficulty in ascertaining whether the 
oxide thus obtained contains alkali or not. Thinking at first 
that the washed oxide still retained the potash precipitated with 
it, I endeavoured to analyze it in order to determine the quantity 
of potash retained ; but all methods in the humid way completely 
fiuied. There remained then only to reduce the oxide by means 
of hydrogen gas^ as I had done with the oxides of lead and of 
copper. One hundred parts of nickel, heated to redness before 
the experiment, gave me 78*8 parts of nickel, which, digested for 
a long time in water, did not impart to it the property of acting 
like an alkali ; or, if there was any action at ail, it was scarcely 
perceptible : then, as we know from other experiments that 100 
parts of oxide of nickel contain 78*70 of nickel, it is evident that 
the oxide contained no potash. In another experiment I 
obtained from 100 parts oi oxide of nickel, 79*7 of nickel; but 
this nickel imparted to water the property of acting as an alkali. 
IShis water became turbid by exposure to the air and on the 
addition of oxalic acid, it, therefore, contained lime. This oxide 
was obtained by an analysis, in which I had not separated from the 
ore the traces of carbonate of lime that it frequently contains. 
. Those bases which are soluble in ammonia possess the other 

Sroperties of oxide of nickel to such an extent, that it is oflea 
ifficult to discover them, especially when they are in small quan^ 
tity : these bases are the oxides of cobalt, copper, and zinc. 

Oxides of Nickel and Cobalt. — I have already observed that 
Mr. Phillips has given us a method of separating these two 
oxides by means of caustic potash. In order that it may succeed^ 
it is requisite that the ammoniacal solution should be very 
dilute, and that the water with which it is diluted should be freed 
from atmospheric air by long ebullition ; for the addition of 
potash gives the oxide of cobalt, which is dissolved, a strong 
disposition to become peroxide, which appears to depend upoa 
the potash combining with the acids, the oxide of cobalt is held» 
therefore, in solution by the ammonia alone ; whereas, before it 
was dissolved in the state of a double subsalt, consisting of 
ammonia and oxide of cobalt. 

If the solution contains atmospheric air, the oxide of cobalt 
combines with its oxygen, and the oxide of nickel comes dowa 
with the peroxide formed. The more concentrated the solution 
is, the greater is the tendency of the oxide of cobalt to peroxi* 
dize ; and it then firequently deposits during filtration. It is^ 
therefore, easier to separate a laxge quantity of nickel from a 
small quantity of cobalt, than the converse, although in every case 
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Ae quantity of oxide of cobalt thus carried down w too incoiMi- 
deraole to alter in any notable degree the result of an aaaly»g ; 
especially as the two oxides possess the same saturating power 
and consequently the chemical constitution of the compound is 
easily discovered. If the oxide of nickel precipitated by the 

Sotash contains any cobalt, it becomes brown when any very 
ilute acid is poured upon it ; for the peroxide of cobaltdiss(4"FeB 
Diuch more slowly than tiie oxide of nickel. It may be diseo- 
vered also by means of the blowpipe, if the oxide of nick«l be 
treated with borax until it is reduced, and the red colour which 
it gives to glass disappears. If it contains cobalt, it is then 
discovered by a more or less percepUble blue colour. I am of 
opinion that by Mr. Phillips's method, we niayperfectjy succeed 
in separating these two oxides, especially if the abovemendoned 
precautions are observed. 

Th(! oxide of cobalt remaining in the ammoniacal liquor give* 
it a rose colour. By evaporating the solution, the flxiae "ia 
deposited in brown floeculi, and may be collected by the flher. 
If the ore under examination contains silica in such a state that 
it may be dissolved, it now precipitates with the oxide of cobalt 

Oxides of Nickei and Copper. — 1 have not been able to deter- 
mine whether oxide of copper is soluble in ammonia or not, ' It 
is certain that all those solutions which are generally regarded ias 
oxide of copper in ammonia are double salts with excess Of base. 
] digested oxide of copper in concentrated ammonia forei^t 
days in a stopped bottle. The solution became of a light-mua 
colour in 48 hours, and it did not afterwards increase. A drop 
of carbonate of ammonia let fall into the liquor immediately dis- 
solved a part of the oxide, and made the lower stratum of the 
liquid of a deep-blue colour. 

When an ammoniacal solution of oxide of copper is mixed 
with caustic potash, the oxide of copper is precipitated in a few 
seconds, and if the quantity of the potash is suiBcient; it i* 
entirely deposited in the form of a blue hydrate, which it ia vrty 
easy to wash. When well washed, it yielded blue hydratft'crf' 
copper, combined with two atoms of water; it does not retaiq 
any trace of potash. In order that the copper may be perfeod^p 
precipitated from the ammoniacal solution, much more cBostio 
potash must be employed than to separate oxide of nickel— « 
circumstance which is probably derived from cvpriite of polatk 
forming only in a liquid which is saturated to a certain degreo 
with hydrate of potash ; it is more easily decomposed than the 
niecoliite. 

I endeavoured to take advantage of these properties of oxids 
of copper to determine the quantity of copperin these artalyticai 
experiments. The method which has been always used bo pre- 
cipitate metallic copper by iron is extremely bad, and always 
gives incorrect results ; for, on one hand, the copper is always 
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: wjii^ with -^scMrburet of iron, which separates from d)js pi;eqm- 
toting iroB in proportion as it dissolves. ; on the other h^nd, toe 
zeduce4 metal can scarcely be dried without suffering coasid^- 
able oxidation. If the oxide of copper be precipitated by a car- 

: bonaied alkali, this alkali, wjtiep added in excess, always mssolves 

V a small quantity of carbonate of copper. This may indeed be 

: obtained, if the solution be evaporated to dryness, and the resi- 
duum be made red-hot ; the carbonate of copper is then decom- 
posed, and water separates the alkaline subcarbonate from it ; 

( • but then the oxide of copper covers the sides of the crucible, and 

- adheres very firmly to it. The crucible must first be weighed 

: ajone, and then witli the oxide of copper, which must be dis- 
splved by an acid. No one of these methods is convenient. I 

i have found that the method of separating oxide of copper from 
its ammoniacal solution by caustic potash gives a much more 
correct result than the foregoing processes. The separation is 

. not, however, perfect ; for the ammoniacal liquor, when filtered, 
becomes brown on the addition of hydrosulphuret of ammonia, 
and in a few days fiocculi are deposited, but so inconsiderable 
in quantity that I could not weigh them with certainty. I also 
endeavoured to precipitate the copper from its solutions by means 

; of sulphuretted hydrogen, and to weigh the dried bisulphuret ; 

. but it always gave me at least three or four per cent, too much 
weight for the oxide of copper employed, for the bisulphuret of 
copper becomes acid during exsiccation, as occurs with the 
similar sulphurets of rhodium and of platina. When distilled in 
a small apparatus to expel the excess of sulphur, the sulphuric 
acid, and moisture, the remainingprotosulphuret of copper gives 
the quantity of copper with more exactitude. 

But let us return to the mixture of oxide of. copper with oxide 
of nickel. What I have already said of the analogy of these two 
oxides proves that the oxide of nickel, when precipitated by 
caustic potash from a solution which contains copper, must con- , 
tain some of this metal, a part of which, however, still remains ' 
dissolved in the ammonia, unless a great excess of potash be 

. added. It is, however, very easy to separate the copper from 
the nickel by sulphuretted hydrogen, which precipitates the 
former from its solution in an acid without acting upon the 
latter. 

Oxides of Nickel and of Zinc, — The oxide of zinc dissolved by 
ammonia is also precipitated by an addition of caustic potash ; 
but it precipitates more slowly than the oxide of nickel, and 
requires more potash. Its presence is discovered in oxide of 
nickel by reducing the latter by means of soda in the fiame of 

' the blowpipe. If it contains zinc, the charcoal is covered with 
a white incrustation of oxide of zinc'; but to effect this, it is 
necessary to use a strong heat. In an analysis of a metallic 

. mixture which I performed a long time since, I endeavoured to 
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separate these two oxides by slightly heating iiieir nitrfiiteft «o«i 
to peroxidice the nickel. I afterwards poured upon it dilute 
nitnc acid, which dissolted the sobnitrate of ^inc, leaving th6 
peroxide of nickel unacted upon. It is difficult to perform this 
eiqperiment ; for either too much or too little heat alters tbt 
residts, and the separation is never complete, even when it suc- 
ceeds well. Another process suggested itself afterwards. The 
mixture of the two oxides is put into a bulb blown in the middle 
of a glass tube^ through which a current of dry muriatic acid 
^as is passed : the bulb is to be heated by means of a spirit lamp; 
tne oxides combine with the muriatic acid ; and the water, as wdi 
as the muriate of zinc distil, and may be received in a vial con- 
taining water. The muriate of nickel being much less volatile 
than that of zinc remains in the bulb. If the empty bulb be 
wti^hed before the commencement of the experiment, and aflM 
hkvmg put the oxide into it, it is necessary only to weigh it ttr 
fiild the relative weights of the two oxides ; but the muriate <tf 
zinc may also be precipitated by subcarbonate of soda, and 
itiB quantity determined m a direct mode. 

{To be continMd.) 
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Astronomical Observations, 1822. 
By Col. Beaufoy, FRS. 

Bushey Heath, near Stanmore. 

Lslitacle 5l<» 37' 44*8" North. Lon^tude West in time 1' 20-93". 



Jia^ 14. Emetsion of Jupiter's first J 6^ 22' 27" > Mean Time at Busher. 

»«emte J 6 23 48 S Mean Time at Greenwiau 

JVm. x9. Emersion of Jupiter's second C 6 A4 15 ? Mean Time at Bush^. 

ttteUite 2 6 35 36 $ Mean Time at Oreenwjk^ 

Feb. 6. Emersbn of Jupiters first C 6 40 52 3 Mean Time at Bushej^ 

wtdUte 16 42 IS S Mean Time at Green^nau 
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Itaft*} ^meteofohgieal iUgkttr k^miOiinfaMt Castk. 9HK: 



Article XIV. 



Meteorological Table. Extracted from the Register kept at 
. Kinfauns Castle, N. Britain. Lat. 56° 23' 30'^ Above 
the Level of the Sea 129 feet. 
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MORNING. 



BiiaOMETER. 

Observaiiont, Wind. 

Highest, Jan. 23 .... W . 
Lowest, Dec. 25 .... W . 



30-74 
2814 



Sept. 6 
Jan. 3 



S . 

sw . 



67* 
20* 



BVBNING. 

Highest, Jan. 22 NW....^ 30-69 I Sept 3 8 W .... 

Lowest, Dec. 25 .... W 28-12| Jan. 4 N£ 8l« 



^feather. Days. 

Fair 193 

Rainormow 172 



365 



Wind. Thniw^ 

NandNB 10 ^ 

EandSE ISS 

SandSW 45 

WandNW 17& 



Sxtreme Cold and Heaij ^ Six^s IhormomeUr, 

Goldefit, Jan. 3, WindS W '. l2o 

Hottest, Aug. 23, WmdSE 74® 

Mean temperature for 1821 47^15 

Result of iwo Rain Gauges, '/a. 100 

€min^ Khrfkims Garden, about5M) fbet abore the level df the sea 81*18 

WHliiMiiOMfle^ 120 feet ,.,., ., 
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Articus XV. 

Analyses of Books. 

i- . . • • ." 

A Treatise on a Section of the Strata from Newcastle-upon Tune 
to Cross Fellj in Cumberland^ with Remarks on Mineral Veins 
in general J 8^c. S^c. To which is added a Treatise on the Disco- 
very J the Opening, and the Working of Lead Mines, with the 
Dressingand Smelting of Lead Ores. By Westgarth Forster. 

* Second J&dition. 1821. 

. No country in the world has carried the art of mining so far 
as England has done. Foreigners who have of late years visited 
our mining counties are struck with our efforts^ the successful 
application of mechanism^ and with the regularity of system that 
prevails in some districts; and yet when they inquire. for fin 
English book in which they may find these things explained, 
and see their history traced, they are surprised to learn that 
tbeir inquiry is in vain, and that except some obsolete treatise, 
or detached paper in a journal, or in a Society's Transactions, 
nothing of the kind exists. 

The title of the work now before us, which we have somewhat 
abbreviated, would lead us to expect that for a particular and 
for an important district, something had now been done; and 
though we may think that those whose experience is confined 
to one country, should not attempt an account of mineral veins 
in general, yet we readily admit that nothing would be more 
desirable than a record of the observations of practical men 
relative to those situations with which their knowledge is 
greatest. We wish, therefore, Mr. Forster had been guided 
more by such a rule, and we think that he might have avoided 
«Qme errors, and have made a more useful book. 

* The part of the country under consideration is a curious one, 
and is singular for the number, extent, and regularity, of the 
beds, into which its stratification is divided, differing indeed 
most widely, though Mr. Forster does not seem willing to think 
80, from most other mining countries, which set at defiance the 
accurate sections which are such good guides to a Cumberland 
miner. 

The upper series of these beds contain the coal of Newcastle, 
and in the lower series which basset out from under the coal 
measures, are found the valuable lead mining fields of Derwent 
and Allendale, in the county of Northumberland; Weardale, and 
Teasdale, in Durham; and Alston Moor, Nan thead, and Cross 
Fall, in Cumberland. 

It is stated/' that the. general riae or acclivity of the ^ti?ata^ 
which /9/74^i^t7 .well .known .to. heinihis pact of our island to tke 
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Bouth-west, and the dip or declivity to the NE. which iq Cross 
Gill Barn« in Alston Moor, Cumoerland^ makes two degrees 
16 minutes with the horizon, or nearly one yard in 27." 

Thus by their rise to the westward, they crop out and present 
a succession to the observation of the naturalist, and to the 
research and labour of the miner, while '^ the stratification has,'' 
4IS is observed, p. 92, ^' been ascertained with the greatest pre- 
cision by the multitude of shafts and workings of the lead mines,'' 
so that each individual bed is anticipated and calculated upoa 
with the greatest confidence. 

Thus indeed a valuable series of rules are established, which 
render mining here comparatively a simple process, and the 
miners of many parts of England would mdeed have reason to 
rejoice, if they could be thus relieved of some of their greatest 
uncertainties. 

The work consists of a preface — ^introduction — the treatise on 
the sections — on mineral veins in general — list of lead mines—* 
on the opening and working of mines — dressing and smelting the 
ores. 

We shall make some remarks on what occurs to us under eacll 
head as worthy of notice. 

• Of the preface, we have little to say, except with regard to 
one passage, wherein the author denounces theory as the bane* 
of geological science, charging it '' with having cramped the 
efforts of inquiry, and paralyzed the exertion of research." 

Is not this rather too dogmatical and unphilosophical? and 
after all, is it true ? We are not the advocates of any systetoy 
but has not an hypothesis often led to investigation ? Has not a 
favourite, and, perhaps, an absurd theory often led to the collec* 
tion, the arrangement, and the record oi facts, and which but for 
this we should never have known? Can Mr. Forster take upon 
himself to say that the labours of De Saussure, Hutton, De Luc> 
Werner, Playfair, and Cuvier, would have been what they «re 
without this stimulus, not to mention the tribe of other useful 
writers who have 1)een called forth by their more splendid 
example? .' ' 

The fact is, that the mind, as soon as facts are collected, teilds 
to theorize, and the simplest deduction in geology is often but 
an hypothesis. Such language as the above is, however, I'ather 
the fashionable slang of a sect of geologists, and we are rather 
sorry to see a practical man fall into it. •' 

The introduction had better have been omitted, or Mr. Forak 
ter might have submitted it to some of his mineralogical friends 
who would have given him a better classification of stones than 
fhat which disposes them into scintallanty or otherwii^e. 
' The treatise on the section is divided into two part8> and the 
first properly and naturally takes the upper beds into considietu- 
4ion, which are usually called the coal measures. 
I l!h» general description of sti^a)ba ^VkicAcl ^ Vyo^vA^^ >^\^;2' v 
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clearly written, and is the more valuable, as it evideuUy results 
from the author's own koowledge, and includes, therefore, soioc 
of those minuter remarks for which we are always thankful to 
practical men. 

We are amused to observe a note added, p. 16, relative to 
Mr. W. Smith, which is an old acquaintance, having appeared in 
almost the same words in various forms, and at divers periods, 
in the pages. of the Phil. Mag, appended to Mr. Parry's contn- 
imtions. 

The explanations refer to the section, which is neatly executed, 
aad whicli, under the head of coal measures, includes 90 beds, 
occupying a total thickness of 361 yards. In these are found 13 
beds of coal, not reckoning such as are less than one foot thick, 
snd making an aggregate depth of somewhat more than 13 yards 
of this substance. 

The explanation itself ia almost entirely composed of extracts 
from Mr. Winch's valuable papers in the Transactions of the 
Qeological Society. This mode of filling out a book we strongly 
reprobate j in a new work the piiblic have a right to new matter, 
laid a reference to what has been published is sufficient. 

Neither do we see the use of the number of tables of measure- 
uents of strata at different collieries, many of which are to be 
found in other publications, and are after all but of little general 
interest ; nor do we like quoting from Williams's Mineral King- 
dom a few tables of strata which are found to accompany coal 
in other parts of the kingdom, which relate merely to White- 
haven, Derbyshire, and one place in Scotland. 

Thus in what should appear to he a comparative view of coal 
stratification, no notice is taken of the immense depositories ia 
Staffordshire, Shropshire, or South Wales, nor is their most 
valuable accompaniment, ironstone, at all noticed, or its relation 
at to position and so on, or where it exists. 

The second part of the treatise on the section, and which 
relates to the lead measures, begins with the following passage, 
which we extract as a favourable specimen of the author's coiop^ 
position : 

" The strata which I shall now endeavour to describe is that 
part of the series which occurs in the lead district, compriainr 
Derwent, East Allendale, and West Allendale, in the county « 
Northumberland; Weardale, aud Teasdale, in tlie county of 
Durham; and Alston Moor, in the county of Cumberland. 
TTiere are in this district two places where three counties meet 
in one point; viz. Rampgill Head, one mile south-west of Coal 
Cleu"h and Caldron Snout, a waterfall on the river Tees. At 
the former of these places, the counties of Northumberland, 
Camberiand, and Durham, form a union ; and at the latter, the 
counties of Durham, Yorkshire, and Westmoreland. 

" This tract of country diflers considerably in external appean- 
Moce from that m which coal occurs so plentifully. The easy 
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and nataral undulations of the surface in the neighbourhood of 
Newcastle become exchanged for more nigged and alpine eleva- 
tions ; the fertile valleys of the Tees, the Wear, ana the Tyne, 
are greatly contracted in breadth, and separated by sterile and 
desolate mountains, whose summits for a great part of the year 
are covered with snow. 

" Among these mountains are distributed the various valuable 
lead mines, which constitute .so large a part of the mineral 
treasures of Great Britain, and equal, if not excel in productive- 
ness any yet discovered in the world." 

Here we must stop our quotation to remind Mr. Forster that 
he is not writing a poem or a romance, but that, as the author 
of a book which may be hereafter referred to for facts, he ought 
to have been more careful. Before advancing so much, he 
should have inquired, and a very slight research would have 
informed him better. 

That the lead mines in question can form so lai^e a part of 
the mineral treasures of Great Britain as this sentence would 
imply cannot be true, if the iron, the copper, the tin, and thp 
lead, of other districts be for a moment considered. 

But as correctness of facts is of the tirat value in worka of 
this kind, and to statistical inquirers is most important, w(^ 
shall do our best to show how this matter stands. 

Excluding the iron from our account, although both that and 
coal are mineral treasures of the very first importance, yet they 
are not derived from veins sach as Mr. Forster had in his view : 
and, secondly, because we do not know any good estimate of 
the value ofironinthis kingdom. 

We shall confine ourselves then to the produce of the true 
mines of the metals, of which accounts may be procured. 

We will first state the proportion of lead which these minee 

Sroduce compared witli that of the kingdom at large; and thosgh 
-om documents before us, we should have ranked them higl^r 
in this respect, yet we must of course take Mr. Forster's account 
to be correct. We wish that instead of a short average of the 
quantity of lead ore raised annually fiom 1800 to 1821, he had 
given us tables of each year's produce. Such tables would be 
very interesting, particularly when compared with prices preced- 
ing or succeeding changes of quantity. 

We have, in the following statement, added two columns, one 
m which the ore is reckoned in pig lead, according to Mr. Fors^ 
ter's rule ; and the second, in which the value is stated, taking it 
at ^124 per ton, its probable value when smelted and delivered 
at the usual places of shipment ; and we shall reckon the value 
of the metals from other districts in the same way. 

Mr. Forster states the average annual produce ending with 
1820, p. 420, asunder: 
(!■■ '' 

IflULJ 

l> 



Teesdale mines 8000 equal to 1778 .. 42672 ^ 

Weaidale ditto, 17000 3777 .. 90648 ft 

Allendaleditto 8000 1778 .. 42672 6 

Alston Moor and Cross 

Fell ..19000 4223 .. 101362 

Dufton Fell, Dun Fell, 
Silver Band and Hil- 
ton mines in West- .-, 
morelaod 1500 333 .. 7992 

63500 11889 286336 

We will next state what we believe, from good authorities 
and tot some of which we can vouch, to be a near approxima- 
tion to the quantities of lead produced in other mining districts' 
;in the kingdom. 

Tons of pig lead. Value. ' '' 

Yorkshire 4900 107600 0' 

North Wales and Shropshire 6000 144000 

Scotland 2000 48000 

Derbyshire: ...6000 120000 Oft 

Devon and Cornwall 1200 28800 



19100 448400 0. 
Thus it stands as under : 

Alston Moor, &c. &c 1 1889 286836 ft 

Other parts of the kingdom 19100 448400 



i**r 



30989 733736 

Here then we find that the mines in question produce about* 
ifbur-tenths of the lead of the kingdom, a large proportion cer- ' 
tainly. We have still to estimate the extent oi other mitieral 
^treasures, limiting ourselves as we have before mentioned. This^ 
can be done from more certain sources, and Mr. Forster would- 
find accounts of the annual produce of copper and tin in Com--^ 
wall to a certain period in Dr. Price's book on the mines of that 
county, and he would see it also continued to the year 1810 in. 
Hees's Cyclopedia. The quantity of copper made in England 
is likewise published every six months when the East India con-' 
tracts are made, and may be seen in the Cornwall newspapers. 

From sources of this kind, we are enabled to state that the 
produce of copper in the kingdom was in 1820 as under : 

£ s. di 

Cornwall 6916 tons fine copper rfl 12 774480 

Devon, Anglcsea, 
StaflTordshire, 8cc. 1788 ditto 200266 

8703 mm"V^ 
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The tin of Cornwall and Devon was redvced in quantity about 
this^ period by a great depression in price, but it may be estU 
mated at » : 

3000 tons block and grain at jg70. 210000 (J ' 

The total value of these metals of the kingdom may, thereforej, 
be stated to be : 

^ .s A 

Copper 974736 

Lead 738736 ' d 

Tin.. 210000 00 

  . 

1918472 

To this ougl;it to be added the value of silver, mapganesQ^ 
antimony, cobalt, zinc, but of which no probable estimate caqt 
be made. 

So that the real proportion of the mineral treasures of the king* 
dom of this sort to be assigned to the district which Mr. Forster 
treats of, is about one-seventh of the whole. 

Now as to its equalling or excelling in productiveness any part 
yet discovered in the world, we might mention the value of prch* 
ducts of each of the three principal mining districts of Mexico^ 
where we are told by Humboldt, that one mine only called YaleaT 
ciana, yielded from the year 1771 to the time at which he was 
writing the annual amount of 600,000/. 

But not to leave our own country, it will be seen in Mri The-- 
mas's short account of the mines, appended to his excellent map 
of the principal mining district in Cornwall, and whiph t^kes m 
only about 2o square miles, that the mines in that space produced 
in 1818, 66,920 tons of copper ore, which being reduced inta 
copper at a medium itite of produce, and then valued, would 
amount to 616,666/. to which he mentions, in addition for tio* 
41,880/. (valued in ore only, and this district not including th^ 
principal mines of this metal), and we have 568,636/. or just 
double the produce of all the Cumberland and Durham mines^ 
and raised in a much smaller space. ; 

In the compass of Mr. Thomas's survey are mentioned (table» 
p. 74) two mines, Dolcoath, and the United Mines, as producing 
the one 860, and the other 960 tons of copper ore per month.; 
these together would make 1780 tons of fine copper m the year^ 
worth, near 200,000/. We do not know what the produce of 
that extraordinary spot in Anglesea, the Paris mine, at its best 
time, may have amounted to, but we conceive that if the coppec 
then raised in a year was valued at present prices, which are not 
high ones, the money would be as much as that of a year's lead 
of Cumberland, See. 

In comparing individual mines with other lead mines, Mr. 
Forster uiuortunately gives us bat few dalU; \i^m^\iNx^\)&>'%«^^ 
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BrecoRBike, as haviug formerly produced in some years 10.000 
biags of ore, which would be 2260 tons of lead i and, p. 232* 
Huagill Bum mine, is stated to be yielding 9000 bings, wbidk 
would be 2000 tons of lead. We have reason to think that the 
produce of this rich mine has increased and is now near 3000 
toas of lead. 

But even this has been exceeded by other lead mines, one ia 
Hulkin mountain in Flintshire, the property of Earl Grosvenor, 
produced within the last seven years 1900 tons of ore in a quar- 
ter ; which would be at least 5(j00 tons of pig lead in the year. 
And in the same mountaioj in the late Earl s time, there waa at 
another mine at one period 3000 tons of ore dressed and 
washed ready for smelting. 

We need not pursue this part of the subject further ; we have 
noticed it particularly because we are of opinion, that wiitersoa 
such subjects, who have it in their power, wonld render tlieir 
books useful and interesting, if they would register facts whi<^ 
by att'ording just comparisons, would lead to great additions to 
our statistical knowledge, the importance of which is so ob- 
vious : and further, because errors, such as we have noticed, 
tra copied and diatiibutcd by other writers who quote them 
without being able to judge as to the real state of the case. 

The great pecuharity of the country under consideration, ib 
a Btratiii cation strikingly uniform in its arrangement and coi>' 
taining an extraordinary number of beds, which with unbroken 
continuity, prevail over a large extent of ground. Some of 
these beds are peculiar for the rich state of the lead veins tliat 
traverse them, while others above or below, though enclosiii^ 
the same veins, have produced little or no metal. 

A table exhibiting the relative productiveness of these bedft» 
or a section in whicn by a figure the proportion of lead in eack 
night have been shown, would have been a very interesting 
thing. We mean of course, that all that could be thus exhibited 
would be an approximation to the truth, which might, however,- 
have been collected from the experience and opinions of the 
best miners. Mr. Poreter tells us that the great hmestoue, wbielL 
appears to be 21 yards thick, " (p. 103,) has been nearly as 
productive of lead ore, as all the other strata taken togetlier." 

The whole number of beds enumerated, which lie beneatli 
the coal measures, reckoning from the deepest stratum of that 
aeries, down to the red sandstone, amounts to 14S ; and of 
these, 122 are classed under the head of lead measures : they 
consist principally of plate or shale, hazle or gritstone, and 
limestone, alternating with each other. 

It appears to us from Mr. Forster's notice of the difFereat 
strata, that lead ore is not found abundantly much under the 
tuft or water sill (a tender irregular gritstone) lying immediately , 
under the great limestone, and the ^8th bed of the series,' — but 
i4« important fact, if it be so, is not explicitly stated. 
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" As -according to the statement that the great limestone has 
produ^d as much lead, as ail the others taken together, and 
ttstfais bed is 21 yards thick only, we may reckon, that veiy 
prodactire ground is limited to a space or thickness equivalent 
to the double of this, or about 42 yards, or in the language 
most usual in the English mines, to about 21 fathoms. 

This will doubtless appear very extraordinary to other miners, 
who know no such limit to their operations, and who see thiri 
reins rich in the metals, to depths that are only limited by the 
power that has as yet been applied to cany on the operations 
by which mining is pursued. 

The actual thickness of the beds, which are productive of 
lead in various proportions, however, appears to be about 22tf 
yards, or 112^ fathoms, as we infer, from a passage in p. 212, 
irtiere it is said that they are those that are between the grind- 
stone sill, and the- five fathom Hmestone ; and which, by refer- 
ring to the section, we find occupy the above space But here 
is tnen, as above shown, one half the value contained in 10^ 
fathoms ; and the other half, occupying 102 fathoms, would be 
of course better if it were also compnsed in an equal space^ 
and making together, as we have stated it, 21 fathoms. 

This is a small allowance of workable ground, and it must be 
rich indeed to produce what it does, either in the number and 
extent of the veins, or in the degree in which these veins are 
replenished with ores. 

Mr. Forster has, in the same page (212,) quoted Mr. Price, to 
show that the richest parts of the Cornwall strata are, for cop- 
per, from 40 to 80 famoms deep ; and for tin from 20 to 60 J 
which would make it appear, that in other countries the metali- 
ferous parts of the rocks were also limited to certain depths. 
Why has Mr. Forster referred to an authority written so lon^ 
ago, and when probably such a notion did prevail, but which ifit' 
certainly not true ? Tncre are many recent accounts of the 
Haines in Cornwall, in papers in the Gfeological Tramsactions, by* 
Dr. Berger, by Mr. Phillips, and others^ ap4 there are the sec-' 
tions before mentioned by Mr. Thom^, by which it wiU appear 
that the rocks in Cornwall are not divided into strata, in the 
sense the word is usedMh Mr. Forster's book, and that copper 
ore is found at all depths to which the powers of man have 
been able to follow it, and that no indication has presented 
itself by which it can be concluded, that it may not yet be pur- 
sued further, and by a continued application of the skill and 
energy which make the Cornish mmes so remarkable — some 
of them being already full 200 fathoms under the level of the 
sea. 

The account of the curiously stratified state of the district, 
exhibited in the section, is followed by some tables of strata in 
other places, as at Arkengarth dale, and Swale dale ia Yor^k.- 
shire ; and also by a long extract from MLt, Uw^Y^^^'^^ ^w^Ss^^ 

Neu^ Series, vol. in. q 
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respect to the rocks in Derbyshire. The inference which it 
intended to be dra,wn from all this seems to be, that the beds, 
may be identified in all these different places. In our judgmei\t> 
there is no ground whatever for such an opinion; but the gentle- 
men of the north are so pleased with the accurate way in which 
they can calculate on coming to a particular bed^ that they are 
very apt to imagine that their rules would apply all over the King- 
dom, if people would but understand and use them. 

Now m Arkengarth Dale are the chert beds, which are not to 
:be found in Mr. Forster's section, and the only coincidence 
seems to be a bed of limestone of 12 fathoms thicK. 

Before we get to Derbyshire, there are mining fields not men- 
tioned, such as Paitly Bridge, in Yorkshire, where, on Greenouffh 
Hill, it is limestone from the surface to the full depth of the 
mines, say 50 to 60 fathoms, and on the other side of the town, 
some extensive mines are in gritstone only. At Grassihgton 
Moor are a few beds of metalliferous ^tstone alternating mth 
plate, and under these is limestone already proved to a great 
thickness, and of unknown extent in that respect. 

As to Derbyshire, it appears to us that in no place is stratifi- 
cation more irregular, nor do we pretend to understand Mr. 
Farey's arrangement of its parts, but it may be observed that om 
the western edge of the county is one of the deepest mines in 
England, we mean Ecton, and that is carried to the depth of 
"225 fathoms from the surface, and nothing occurs all the way 
down but limestone. The toadstone beds, we believe, ought to 
be there, but unfortunately they are not to be found. Mr. Farty 
calls this hmestone, shale limestone, but that is only true in part. 

The fact is, that no rules for mining in one country can be 
laid down as fit to be followed implicitly in another, and that a 
simple detail of things as they are, is what we think should be 
aimed at by authors of such works as the present 
. We object also to swelling out a book oy long extracts from 
other aumors, and in particular we do not see why the accoimt 
of the Huttonian and Wernerian theories should have been 
transplanted from Dr. Miller's edition of Williams's Mineral 
Kingdom. 

Having now gone through the first and most important part of 
the book, the treatise on the sections, we must close our obser-^ 
wgitiom (qv the present. Z. 
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Jan. 31. — Observations on the Length of the Second's Peak 
dulnm at Madras, by John Goldingham, Esq. FRS. 

Feb. 7. — Account of an Assemblage of Fossil Teeth and Bones 
belonging to extinct Species of Elephant, Rhinoceros, Hippo- 
potamus, and Hyeena, and some other Animals discovered in a 
Cave at Kirkdale, near Firby Moorside, Yorkshire, by the Rev- 
W. Buckland, FRS. 

Feb. 14. — Mr. Buckland's paper was continued. 

Feb. 21 .--*Mr. Buckland's paper was concluded. 

This paper gives a detailed account of an antediluvian den of 
kyeenas discovered last summer at Kirkdale, near Kirby Moor- 
side, in Yorkshire, about 25 miles north-east of York. 

The den is a natural fissure or cavern in oolitic limestone 
extending 300 feet into the body of the solid rock, and varying 
from two to five feet in height and breadth. Its mouth was 
closed with rubbish, and overgrown with ^rass and bushes, and 
was accidentally intersected by the workmg of a stone quarry. 
It is on the slope of a hill about 100 feet above the level ora 
small river, which, during great part of the year, is engulphed. 
The bottom of the cavern is nearly horizontal, and is entirely 
covered to the depth of about a foot, with a sediment of mud 
deposited by the diiuvian waters. The surface of this mud was 
in some parts entirely covered with a crust of stalagmite ; on 
the greater part of it, there was no stalagmite. At the bottom 
of this mud, the floor of the cave was covered firom one end to 
ibe other with teeth and fragments of bone of the following 
animals : hysena, elephant, rhinoceros, hippopotamus, horse, ox, 
two or three species of deer,b^ar, fox, water-rat, and birds. 

The bones are for the most part broken, and gnawed to pieces, 
and the teeth lie loose among the fragments of the bones ; a 
very few teeth remain still fixed in broken fragments of the 
jaws. The hyeena bones are broken to pieces as much as those 
of the other animals. No bone or tootn has been rolled, or in 
the least acted on by water, nor are there any pebbles mixed 
with them. The bones are not at all mineralized, and retain 
nearly the whole of their animal gelatin, and owe their high 
state of preservation to the mud in which they have been imbed- , 
ded. The teeth of hysenas are most abundant; and of these, the 
greater part are worn down almost to the stumps, as if by the 
operationof gnawing bones. Some of the bones have marais of 
the teeth on them ; and portions of the foecal matter of the 

. Q 2 
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hyasDns are found also in the den. These have been analyzed 
by Dr. Wollaston, and found to be composed of the aaiue ingre- 
dients Bs the album ^rxuirti, or 'white fttcos of dogs that are fed 
on bones, viz. carbonate of lime, phosjihate of hme, and triple 
phosphate of ammonia and magnesia ; and, on being shown to 
the keeper of the beasts at Exeter Change, were immediately- 
recognized by him as the dung of the hytena. The new and 
ottrious fact of the preservation of this substanee is explained by 
its affinity to bone. 

The animals found in the cave a^ee in species with those Chat 
occur in the diliman gravel of England, and of great part oi'Uw 
northern hetnisphere ; four of them, the hyaena, elephant, rhino- 
ceros, and hippopotamus, belong to species that are now extinct, 
and to genera that live exclusively in warm climates, and whicb 
are found associated together only in the southern portions of 
Africa near the Cape. It is certain from the evidence afforded 
by Iho interior of the den (which is of the same kind with that 
anbrdcd by the ruins of Uerculaneumand Pompeii) that all these 
animals lived and di?d in Yorkshire, in the period immediately: 
preceding the deluge ; and a similar conclusion may be drawn 
with respect to England generally, and to those other exCenelvtf 
negions of the noithem hemisphere, where the dihivian ^ravet 
CDataius the remains of similar species of animals. The extinct 
foasil hymna most oearly resembles that species which now 
inhabits the Cape, whos« teeth are adapTed beyond those of ai^ 
othec animal to the pur])ose of cracking bones, and whose habit 
it ia to carry home narts of its prey to devour them in the caret 
of rocks which it tnnsdiits. This analogy explains the accumti' 
Ution of the hones in the den at Kirkdale. They were catried' 
ia for food by the hyEenas ; the smaller animals, perhaps, entire;' 
tile larger ones piecemeHl ; for by no other means could die 
bones of such laige animals as the elephant and rhinoceros hava- 
anived at the inmost neceeses of so small a hole, unless rolleA 
thither by water ; in which case, the angles would have been 
worn off by attrition, but they are not. 

Judging from the proportions of the remains now found in ths 
den, the ordinary food of the hyaenas seems to have been C0[en>- 
deer, and water-rats ; the bones of the larger animals are more 
rare; and the fact of the bones of the hyaenas being broken up 
equally with the rest, added to the known preference they havB' 
for putrid flesh and bones, renders it probable that they devoured' 
t^ dead carcases of their own species. Some of the bones and) 
teeth appear to have undergone various stages of decaybylyinif 
at the bottom of the den while it was inhabited, but little or nonei 
aince the introduction of the diluvian sediment in which they 
have been imbedded. The circumstances of the cave and ito 
contents are altogether ii;consistent with the hypothesis, of all^ 
the various animals of such dissimilar habits having entered it 
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spontaneously, or having fallen in, or been drifted in by water, or 
with any other than that of their having been dragged in, either 
entire on piecemeal, by the beasts of prey whose den it was. 

Five examples are adduced of bones of the same animals dis- 
covered in similar caverns in other parts of this country, viz. at 
Crawley Rocks near Swansea, in the Mendip Hills at Clifton^ 
at Wirksworth in Derbyshire, and at Oreston near Plymouth. 
In some of these, there is evidence of the bones having been 
introduced by beasts of prey ; but in that of Hutton Hill, in the 
Mendips, which contains rolled pebbles, it is probable they were 
washed in. In the case of open fissures, some may have fallen in* 

A comparison is then instituted between these caverns in 
England, and those in Germany described by Kosenmuller, Esher 
and Leibnitz, as extending over a tract of 200 leagues, and con- 
taining analogous deposits of the bones of two extinct species of 
bear, and the same extinct species of hyaena that occurs at 
Kirkdale. 

In the German caves, the bones are in nearly the same state 
of preservation as in the English, and are not in entire skeletons^ 
but dispersed as in a charnel house. They are scattered all over 
the caves, sometimes loose, sometimes adhering together bf 
stalagmite, and forming beds of many feet in thickness. They 
are of all parts of the body, and of animals of all ages 4 but are 
never rolled. With them is found a quantity of black earth 
derived from the decay of animal flesh ; and also in the newly 
discovered caverns, we find descriptions of a bed of mud. The 
latter is probably the same diluvisd sediment which we find at 
Kirkdale. The unbroken condition of the bones, and presence 
of black animal earth, are consistent with the habit of bears, as 
being rather addicted to vegetable than animal food, and in this 
case, not devouring the dead individuals of their own species. In 
the hysena's cave, on the other hand, where both flesh and bones 
were devoured, we have no black earth; but instead of it 
we find in the album grascum, evidence of the fate that has 
attended the carcases and lost portions of the bones whose 
fragments still remain. 

Three fourths of the total number of bones in the German 
caves belong to two extinct species of bear, and two-thirds of 
the remainder to the extinct hyeena of Kirkdale. There are also 
bones of an animal of the cat kind (resembling the jaguar or 
spotted panther of South America) and of the wolf, fox, and 
j)olecat, and rarely of elephant and rhinoceros.* 

The bears and nysena of all these caverns, as well as the ele- 
phant, rhinoceros, and hippopotamus, belong to the same extinct 
species that occur also fossil in the diluvian gravel, whence it 
follows that the period in which they inhabited these regioxis 
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>va8 that iinmediateljr preceding the formation of this gravel by 
that transient and universal inundation which has left traces of ita. 
ravages committed at no very distant period over the surface of 
the whole globe, and since which, no important or general phy^- 
sical changes appear to have affected it. 

Both in the case of the English and German caverns, ( 
the bones under consideration ^re never included in the solid 
rock ; they occur in cavities of hmestone rocks of various ages; 
and formations, but have no further connexion with the rocks- 
themselves, than that arising from the accident of their being 
lodged in cavities produced in them, by causes wholly uncon- 
nected with the animals, that appear for a certain time to have 
taken possession of them as their habitation. 

GEOLOGICAL SOCIETY. 

Nov. 2, 1821. — A letter from M. Brieslak on the Gypsum of 
Monte Seano was read. 

The gypseous deposit of Monte Seano is covered by a bed of 
yellow arenaceous marie, of four or five feet in depth, in which, 
are found many rounded masses of the same marie ; some larget 
irregular crystals assuming the rhomboidal form of gypsum, and.^ 
a thin layer bed of whitish compact gypsum of a scaly foliated^ 
iracture. Under this marie bed, sulphate of lime appears in 
horizontal layers, varying in thickness from two or three inches 
to three or four feet ; and interrupted in many places by thin 
strata of grey schistose marie, with veins of fibrous and granular 
gypsum. I he sulphate of lime is penetrated with a bituminous 
matter, of a compact^ granular, or foliated or fibrous texture, and 
for the most part of a grey colour^ but sometimes approaching to 
bla,ck, which sometimes exhales by percussion or friction. The, 
gypsum of this quarry is very remarkable for the great number of 
vegetable remains which it contains ; but in general, the. 
impressions of the leaves are so much broken, and the stalks so. 
irregularly dispersed, as to render it difficult to determine the 
genera to which they belong. Prof. Moritti, however, disco-» 
vered among them the leaves of the salix caprea, of the viscum 
album, and of the acer platanoides, plants wnich at present may 
be found growing in the neighbourhood of the quarry. 

" Observations on the Species of Belemnites called Fusiform^ 
on Fossils of the Caqtus Tribe, and on the Opercula of the Fos- 
sil Echini," by Mr. Cumberland, were read. 

From a close examination of numerous specimens of belem^. 
nites in the Stinchcome Quarry, near Dumley, in Gloucester?- 
shire, and especially of some large ones of the fusiform species, 
Mr. Cumberland was enabled to discover that these bodies were 
only the nucleus of the interior of the upper part connected by a 
cylinder with the alveolus that belonged to its smallest chamber; 
and in on^specimen he observed a triform muscle which formied 
iAe ap0X'^£AepQint^ evA of the eoue oCthe i^elcaaoait^; anctHvf 
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wbicli he had before remarked some traces in the Oxfordshire 
specimens. 

In the cut made for a new road to ascend Clifton Downs froni 
the Hot Wells, Mr. C. met with a specimen of one of those 
stones which have been generally referred to the Cactus tribe; 
and in which a part of one of the supposed species or leaflets 
was in situ, but broken off about a quarter of an inch from the 
base of the depressed pustule, with which, however, it exactly 
fits. 

Among the specimens of echinus in Mr. Cumberland's collec- 
tion are two species, viz. the esculentus, and the cordiform, both 
of which exhibit opercula in situ, and another in which the inte- 
rior with a cell to receive it when withdrawn, is manifest. 

Dec, 7. — The reading of M. de-la Beche*s *' Observations oa 
the Geology of the Coast of France," was concluded. 

From Fecamp to Cap d*Antifer, the cliffs are composed of 
chalk with flints, containing the usual fossils of the same chalk: 
in England. From the latter point, similar strata resting on 
green sand extend to beyond the Chateau d'Orchet, when the' 
^and disappears. That portion of the interior which is bounded^ 
by the coasts of the sea and Seine, consists of chalk covered* 
generally by flint gravel. 

The green sand forms the under part of the cliff as far a& 
Cauville, where it appears to rest in marl containing green 
earth. At Cap de la Hfeve, an inferior bed of iron sand, con-, 
taining mica and silicious grains, and overlying blue marl, and 
marl stone, becomes visible. This green sand contains abun- 
dance of alcyonia, echinites, and other organic remains. 
. At Benerville, the green sand is wanting, but the Vache« 
Noires Cliffs between Villers sur Mer and Dives are capped by 
it; and it there rests partly upon coral rag, and partly upon! 
oolite beds above a thick blue clay, corresponding m character 
with the Oxford clay, and contains a variety of organic remains^ 
among which are some remarkable alcyonia that have been' 
described and figured by M. Lamouroux. Inland, the prevailing; 
roik, is a loose silicious sand, containing nodules of blue lime-^' 
stone, or chert, dispersed in layers. Near Lisieux, a thict 
stratum of whitish soft calcareous sandstone, containing green! 
earth, is quarried under it for the purposes of building. 

The blue marl and marlstone which rises under the iron sand 
at Cap de la Heve is composed of marl and argillaceous limestone^ 
in alternate layers, and nas so much the appearance of blue liaa 
that it has been mistaken for it ; but an examination of Uengue- 
ville GUff shows it to rest on the oolite formation. At the latter 
place, it is about 160 feet thick. This stratum contains the 
fossil crocodiles mentioned as found at Havre, and described fagr 
M. Cuvier. 

• Some traoes of Portland beds are observable above the c<st«t 
ftgat £Uiiig«t^e 4M. The Pallet 'cotMttintM^^^ 
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corals, echinites, Sic. Below this, sU'a.tuni appebt in tlie BEuinr 
part of the liill between Tongues and Benerville, but the best 
section is aflbrded by the Vaches Noires cliffs, where the blue 
mail or clay, agreeing in its geological poaitioa with the Oxfaid 
cl&y, attains the thickness ofabout 300 feet. It exhibits various 
organic remains, amouo; which are a fossil crocodile deficribrd 
by Cuvier, bones of the ple^iiosaurufi, a fossil tish, septans^ 
ammonites, Ecc. 

From Dives to St. Come, the coast is flat and sandy, with the 
exception of some low clifls of forest marble betwe^i Lyon and 
IiUC. From St. Come to St. Laurent, the calcareous saadstOBe 
with chert seams that accompanies the inferior oolite, i& aeea 
forming the top of the clifls, rising gradually to the westward 
as far as St. Honorine, and thence ascending to the NNW. 
From Vierville to Grand Camp, the entire diSs are composed of 
calcareous sandstone with chert; and the blue lias is conse- 
quently below the level of the sea. 

The inferior ooUte may be traced inland in a south-easterly 
(Urection from between Maisy and Isigny, in the neighbourhood 
of Bayeux, where it appears to rest upon quarts or gravel beds 
4f the new red sandstone formation. From Bayeux to withia 
ihtee or four miles eastward of VilJers, it rests upon lias ; aa^ 
from thence upon argillaceous slate and greywacke to between 
Thury-Harcourt and St. Laurent de Condel. 

The first appearance of the lias eastward on the coast ia 
between St. Come and Arromanche, under the calcareous sand- 
Btone with chert seams. From hence to St. Honorine, the hat^ 
occupies the lower part of the cliffs. At the latter place, it 
fonns a curve, and dips NNW, disappearing to the W, of St. 
li&urent. In the interior, it may be traced in a south-east eiiv 
direction from Isigny to Villers, and beyond, a small portion of it 
is found resting upon argillaceous slate, until it becomes hidden, 
sader the inferior oohte. Between Isigny and Carenton, and 
between Carenton and the neighbourhood of Lestre, it consti* 
tutes the elevated ground behind the alluvial Hat which separatea> 
the hills from the sea, and extends a considerable distance int» 
the interior. At the last mentioned point, it rests upon the mw 
red sandstone formation which appears on no other portion of 
the coast. The lias of this part of France precisely resembles 
that of the south of England, and contains similar organic 
remains. 

In the department of Calvados, gravel beds, composed of 
rounded pebbles of quartz, constitute the most abundant strata 
of the new red sandstone formation, being associated with beds 
ofsilicious sand, of a whitish colour for the most part, aadocca* 
uonally joined with red marl. 

From Bayeux to Villers, the lias rests upon these gravel bedt. 

In the department of La Manche, the new red sandstone occu~ 

^'es a coasiderahie tract of country iathe vicinity, and to tfa* 
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SQtttlp'east of Carenton. At St. Jean^ it rests uponargiltaceons 
iiate, and to the. westward in the neighbourhood of St. Vaast^it 
is found in a similar position. At Litry, in the department of 
GalvadoSy it is supported by the coal measures. 
• . The top of the Brug^re de Cr^cy, on the road from Cond4 
sur Noireau to Caen^ is formed of a conglomerate consisting ef 
Tonnded quartz nodules^ from the size of a pea to three or four 
inches in diameter^ agglutinated by a hard red argillo-siliciouft 
eement, and resting upon nearly rertical strata of argiQaceoos 
state and ereywacke, of which^ part of the mountain is composed* 
Near St. Laurent de Condel the same por^hyritic conglomerate 
rises through the ooUte formation; and it is visible between 
Valagues and St. Vaast. It bears a striking resemblance to that 
associated with the new red sandstone formation in the neigh* 
bourhood of Exeter. 

At Litry, ESE. from Bayeux, coal measures occur, restin|r 
upon argillaceous slate, and occupying an oval space about 170O 
yards from E. to W. and 860 yards from N. to S. The direc- 
tion is E. andW. and the dip 22° to N. In general, the quality 
ef the beds is indifferent. 

At May, between St. Laurent de Condel and Caen, the com* 
pact sandstone that is found overlying the transition hmesto&e, 
and forming part of a large denudation in the oolite formation^ 
lias the appearance of old red sandstone. The beds vary muck 
in thickness, are sometimes micaceous, and dip 45° to the N. 
Between Centaux and Langannerie a similar stratum appears 
resting upon quartz rock near the last mentioned spot. 

The general character of the quartz rock that occurs in the 
departments of Calvados and La Manche is that of indurated 
sandstone passing in some instances into common auartz. It 
is found • in oeds varying from two to eight feet in thickness, and 
lesting on each other ; the colour passing from white or whitish 

Sey to a red tint. The denudations in the oolite formation in 
is district are formed wholly or in part by quartz rock. Be- 
tween Tourville and Moudrainville in the road from Villers ta 
Caen, argillaceous slate and greywacke are observed resting^oa 
this rock, and dipping with it at about an angle of 46° or 6Cr to 
the north. At Falaise, the quartz rock is intersected by similar 
strata, and ii;i the countiy between Valogues and Cherbouig^ 
particularly in the mountain of Le Roule, which rises behind the 
latter town, the same appearances are observed. In the quarts 
lock of Le Ronle, cylindncal bodies, like those mentioned by Dr. 
M'CuUoch, as arising in the quartz rock of Glen Tilt, are occa* 
aionally found. 

Of the south-western part of the department of Calvados, i^ 
eonsiderable partis formed of argillaceous slate and greywacke^ 
extending in a line which passes nearly W. from the neighbour- 
hood of Perrien to Litry, in a south-eastern direction to v illenr, 
and £S£. to Oroix, woence it runs to the Sd* voA. t^wiftj«^ "^ 
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ro&d from Poat d'Onilly to Falaise. The greywacke is not vety 
abuadant among the argiilaceous slate, but may be observed in 
several places. 

In the north-eastern part of the department of La Manche, the 
slate is in general of a similar cliaracler to that found in the for- 
mer department. 

At St. Vaast and Reville, the slate hills suddenly terminate 
upon granite, which resembles in its characters that of Dartx 
moor, Uke it containing large crystals of felspar, sometimes aa 
much as two inches in length; and varying in colour fromto 
grey to a light red tint, according to a change in the colour of 
th* felspar. At Reville, the granite of the coast has a tendency 
to split in two directions, one E. and W. ; the other N. and S, 
and to form large blocks, of which the angles are not right, 
angles. The granite of St. Vaast and the opposite island. 
is split into similar oblique blocks, and the fissures are 
in the same direction. At &t. Eouorine, a grey granite ia 
found, of which that in the neighbourhood ot Vine may be 
deemed a continuation. 

On the coast of Calvados there are the remains of two sab-  
raarine forests ; one, namely, between Eenerville and ViUers sur 
Mer; and the other opposite St. Laurent, whose trunks and,': 
branches of trees cross each other in every direction, and tbei' 

!;eneral appearance resembles very- much that described by Mr^j 
lomer as occurring on the coast of Somersetshire, near theC 
river Parret, except that the trees are more fully decompgaedj..' 
being used for manure by the country people of the neighbour- 
hood. 

From the preceding account it will be seen that the rocks «iC- 
this part of the coast of France correspond in position, and vtn^i 
generally in structure and organic remains, with similar rocks Otfi 
the coast of England, beiug probably the continuation of thoUr^ 
which appear along the coasts of Dorset and Kevonsbire, andei 
the Isle of Wight. i 

A paper was read on " A Freshwater Formation at Hordwelii  
CU£L Hampshire, and on the subjacent Beds from UordwellCUff 
to Muddiford. By Thomas Webster, Sec.G. S. »| 

In this paper Mr. Webster stated, that having very receatl(p> 
examined this coast, he found that Hordwell clitf was not formaAt 
oF the London clay as was generally supposed ; mid as be I; 
stated from the accounts of others m a former paper publiehecL 
ia the Transactions of the Geological Society ; but that it waAC 
composed of beds analc^ous to the lower freshwater formatioaU 
of the Isle of Wight. Under these beds, which dip to the U.i 
another of white sand, and below this in the next cliff to tha^ 
W, appears the bed similar to the London clay, and whi<^ coovt 
taifis the well known fossils published by Braader. Tlus fonttta 
also the inferior part of a part of the coast still further to (ha.^^l^ 
caJIedthe High CJiff, which reaches aearly to Muddiford. i. jjuii 
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This series of beds, being similar to those on the opposite side 
of the Island at Headen Hill^ Isle of Wight, is considered by. 
Mr. Webster as affording a strong confirmation of the opinion 
he had formerly advanced respecting the extent of the isle of 
Wight basin. 

Mr. Webster also enumerates several fossil freshwater shelkk 
which he found at Hordwell Cliff, and among other remains is a 
fossil capsule or seed vessel. 

Jan. 18, 1822. — ^The reading of *' A Description of Specimens^ 
collected on a Journey from Delhi to Bombay," by B. Fraser^ 
Esq. was concluded. 

The distance from Delhi to Bombay is about 720 English 
miles, but the author's deviations from the immediate route maka 
liis course amount to not less than 1000 miles. He apologizes, 
for the incompleteness of his collection, and the accompanying' 
memoir, by stating the difficulties which attended the con- 
veyance of specimens, unfavourable, and other circ^mstances. ^ 

it is, the author states, generally known, that the central part 
of India, north of the Nurbuddan, and between that river and 
the valley of the Jumna and Ganges, rises gradually from north 
to south, abruptly from the west, and irregularly from the east- 
ward, so as to form a sort of plateau, the southern portion of 
wluch,in the province of Matira, is elevated about 1600 or 1700 
feet above the Nvirbuddah, and about 2000 feet above the sea* 
The present memoir relates principally to the western and north, 
western portion of this elevated tract. 

The city of Delhi is placed upon a rocky ridge, about 120' 
feet in height, close to the river Jumna, and on the north- 
eastern verge of the plateau just "described. The most northera 
point of the hilly region is at Tooham, south of Hansee, about. 
90 miles north of west from Delhi. This hill, which is about, 
700 feet in height, is composed of granite. The hilly country 
is terminated on the north-west by a long range of hilJs, which 
skirts immediately the great western plain, of which the sandy, 
desert forms tlie principal portion. 

The northern part of the tract described by the author is com*, 
posed entirely of primary rocks, which are succeeded on the 
south by a very extensive trap formation stretching down the 
west of the Peninsula as far south as the neighbourhood of. 
Goah, a distance of more than 600 miles. The extent of the 
trap formation to the eastward is not yet known; but the 
autnor supposes the primary rocks to be continued southwards^ 
through the whole ot the peninsula to Cape Cormorin. 

At Delhi, the rock is quartz, and the same substance occu-*- 
pies a very large portion of the surface, to the south and west,, 
constituting apparently the upper part of the mountainous tracts 
and frequently assuming the form of sharp insulated peaks^. 
called by the natives '* dants,'* or teeth, which are described as 
*^ ' in one place " of pure white, ttnd %^iXX«ra^\i^IA i»a^^ . 
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Other primary rocka, granite, gneisa, mica slate, and clay tflate, 
and ID a few places granular limestone, are occasionally observed. 

Dolomite, of a bluiah-grey colour, is commonly used for 
building in the "vicinity of Ambire and Taypore, and the wbite 
marble of Mokranna, about 36 miles north of Ajinere, is remark- 
able over all this.part of India. 

About 1 4 miles west of Ajmere, the primaiy tract is succeeded 
by a countiy comparatively plain; from within which, the pri- 
mary range is seen extending to a considerable distance towards 
the north, and to the west of the south. This plain is diversi-i 
fied by sand hills, with clay in the hollows between them, aoA 
occasionally by barren high banks of hard clay mixed with 
" kanheii," a term applied by the author to a peculiar sort of 
calcareouG concretion, which he has not described in detafl^ 
The basis of the flat country seems to be sandstone of sererrif 
Tarieties, but in general of a dull reddish hue ; the beds some- 
times rising into hills 300 or 400 feet in height. In seveiift 
places all the buildings are formed of this reddish stone, and it 
colours all the water in the tanks. The sand appears to have' 
been formed of the detritus of this rock. 

Within the flat country, north and west of the primary mouo- 
tains, many salt lakes occur, one of which, that of :^amburp 
north-west of Jaypore, suppliei nearly the whole of Upper IndiaC 
with salt ; the waters becoming impregnated during the raini! 
season to such a degree, that when the lake dries up, the salt is 
found crystallized in abundance under the mud which it 
deposits. 

The hills about Joudpoor, the most western point to whidV 
the author's course extended, occupy a considerable space to 
the north, v?eat, and south of that place, and are of very difier^ 
ent appearance from those above described. They consist q8 
clftystone porphyry, which appears to repose on the sandstone, 1 

in returning towards the soutli-east, " dentated peaks" rf. 
quartz were seen about Pahlee, and the country became tnortf 
fertile ; and in crossing the mountainous range already laeaA 
tioned, about 70 miles south of the neighbourhood of Ajmerej. 
the rocks were still found to be principally quartz, the peaks' of" 
which rose to about 2000 to 2500 feet above the plains to the 
west. The plateau in general in this place being about 700 t^ 
1000 feet above the country immediately on the south. ,, 

About Odeypoor, the quartz lies upon reddish granite, which' 
continues for some miles to the east, and is succeeded by a lowf 
range of quartz, extending to 50 or 60 miles from OdeJpoOry 
after which no more primary substances were seen. Beds of 
compact limestone occur just below this quartz range, andl 
occupy apparently a tract of considerable extent in the vicifli^ 
of Neymutch. f 

In this vicinity also, low hills, like artificial mounds, u^ 
observed; (Recommencement of the exlen&wt \iis«.ltic distr)<ir 
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A^dy mentioneil, wbi^h, in its prqgresB to- the sotlthyi rides into 
DuiberouB Bummits of rem^abl^ structure and. appiearance. 
The upper part of the heights is generally perpendicular^ with a 
xttpid alope beneath ; and the faces of the hills which, in some 
instances, rise to the height of 1600 feet, are divided by parallel 
and horizontal beds of basalt alternating with amygdaloid, which 
abounds in zeolite. In one placey«boixt 15 or 16 such beds were 
distinctly observable. 

A small hill near the bank of the Nurbuddah is crowned with 
basaltic columns, and less distinct appearances of the same 
kind were seen in other places. In one ca^e^ the basaltic rock 
was traversed by a dyke of v€?ry compact texture, resembling 
lydianstone. 

The immediate bed of the Nurbuddah consists of basalt, but 
iti the valley to the north of the river, a granitic compound- 
^eiss, and clay slate, were found in situ ; the last in veiticai 
strata ranging about NW. and SE. 

The town of Baug/at a short distance from the river, is built 
on horizontal beds of sandstone, and the route, for six or eight 
miles, was over rocks of the same kind, of various shades of 
colour, red, yellow, and white, disposed in strata. In several of 
the hiUs, a bed of compact yellowish-grey limestone, containing 
«aves, was observed above the sandstone, and immediateljf 
Iteneath the soil, resembling the limestone of Neymutch, already 
mentioned, about 140 miles to the north. 
>"■ The trap range, south of the Nurbuddah, is of bolder features, 
but of the same materials and structure with that above' 
described. Similar rocks were found along the route through 
tire Candeish, a low tract surrounded on all sides by mountains: 
and the am)eai*ance and geological structui'e of the neights in all 
&e part of the country agree precisely with those of the ghauts 
tihat bound the table land of the Peninsula to the westward, the 
singular forms of which have frequently attracted the observation 
of travellers. 

Feb, 1. — ^The Annual General Meeting was held, whenthfe^ 
£aik>wing members were elected officers of the Society for the 
ensuing year : 

Presidettt. — ^William Babington, MD. FRS, 

Vice-Presidents. — ^Rev. William Buckland, FRS.; William 
Haseldine Pepys, Esq. FRS. ; Henry Warburton, Esq. FRS. 5 
and William Hyde Wollaston, MD. FRS. 
 Secretaries. — William Henry Filton, MD. FRS.; and Mr* 
Thomas Webster. 

Foreign Secretary. — Henry Heuland, Esq. 

CounciL — Hon. Henry Grey Bennet, MP. FRS. ; Arthur 
Aikin,, Esq. FLS. ^ John Bostock, MD. FRS. and FLS. ; Henry 
JiBues Brooke, Esq. FRS. and FLS. ; Daniel Moore,. Esq-* 
ERAS, and FLS. ; George Bellas Greenough, Esq. VSLS. and 
FLS.; Major Thomas Colby, LLD. FRS. L. and E. ^ Aui^^^tusk 
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Bozzi Granville, MD. FRS. and FLS. ; Petei M. Roget, MD. 
FRS.; Thomas Smith, Esq. FUS. and FLS. ; Charles Stoken, 
Esq. FRAS. and FLS. ; and Philip Barker Webb. Esq. 

Mr. Thomas Webster, Keeper of the Museum, and Draughts- 






Article XVII. 
NEW SCIENTIFIC BOOKS 



We understand that the First Part of the Memoirs of the Astrono- 
nicftl Society of London will be readj^ for publication in a few weeks. 

Practical Observations on Paralytic Affections, St. Vitus's Dance, 
&c. By W.V.Ward. 

A System of Analytic Geometry. By the Rev.DionyBiusLardner, 
AM. of Dublin. 

The Theory and Practice of Gaa-Llghting, in which is exhibited an 
Historical Sketch of the Rise and Progress of the Science, and the 
Theories of Light, Combustion, and Formation of Coal ; with Descrip- 
tions of the most approved Apparalus for generating, collecting, and 
distributing Coal Gas for illuminating Purposes. By T. S. PeckBto^- 
of the Chartered Gas-Light and Coke Company's EstubUshment, Peter- 
street, WestHiinster. 8vo. With H Engravings of Gas Appamtut^ 
Price 1/. Is. Boards. 

Botonical Rambles, designed as an easy Introduction to the Scienca. 
of Botany. i2mo. is. 

A Journal of popular Medicine, explaining the Nature, Causes, and 
Prevention, of Diseases, theimmediateManagement of Accidents, and 
the Means of preserving Health. By Chanes Thomas Haden, Sur- 
geon to the Chelsea and Brompcun Dispensary. 2 Vols. Svo. ISf. 

An Essay on the Symptoms and History of Diseases. By MarshaR' 
Hall, MD. Svo. 6*. 

The Principles of Medicine on tlie Plan of the Baconian Philosophy. 
Vol. I. on Febrile and Inflammatory Diseases. By R. D. Hamilton.. 
Svo. 9s. 

A Description of the Island of St. Michael, comprising an Account 
of its Geological Structure ; with I'emarks on the other Azores, or. 
Western Islands. By John Webster, MD. Royal Svo. 13j. 

Robison's System of Mechanical Philosophy. EJited by Dr. 
Brewster. * Vols. Svo. With 50 Plates, il. 

Works of the late John Playfair, Esq. with a Memoir of the .Author. 
4 Vols. Svo. 2/. 12s. 6^;. 

A Geographical, Statistical, and Historical Description of Hindo- 
tan, and the adjacent Coimtry, from the ijiost authentic printed Docu- 
ments deposited at the Board of Oontroul. By Walter Hamilton, Bc^- 
SVols-ito. WithMaps. iHis.Gd. 
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PHILOSOPHY. 



APRIL, 1822. 



Article I. 



Antwer to the Review of the Sixth Edition of Dr. Thomson't 
System of Chemistry, in No. XXI. of' the Journal of Science, 
Literature, and the Arts, edited by Mr. Braiide. By the 
Author of that System. 

Though this Review appeared about a year ago, circum- 
:stances, which it is needless to state, prevented me from examin- 
ing it till the month of February last. The accusations contained 
in it are of such a nature that 1 consider myself called upon to 
refute them ; and I have only to regret that my answer was not 
4lrawn up immediately after the publication of the Review itself. 

Common report has announced that the Review in qnestios 
was ^written by Dr. Andrew Ure, of the Andersonian Institution, 
Crlasgow ; and several circumstances induce me to give credit 
-to' that report. With Dr. Ure, however, I beg leave to disclaim 
anyi concern. I should consider it as a soperfluous task to 
attempt any vindication of myself from his aspersions. No 
publication of his can ever do me the smallest injury where the 
aiame of the author is known. 

Mr. Erande being the acknowledged editor of the Journal of 
.{he Royal Institution, I am bound to consider the Review as 
•contaimng his sentiments of me and my work. The fifth edition 
of my System of Chemistry was reviewed by him pretty much 
in the same manner as the present, I was urged at the time by 
several friends, for whose opinions I entertain the highest 
4'espect, to answer that attack. But after reading it over, th« 
Review appeared to me to show so little knowledg'e of the sub- 
ject, that l thought it better to oTerlook it altogether, Uftd. t.W 
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reviewer of my sixth editioa confined himself to sneers against 
my skill as a chemist, or my competence to draw up a System 
of Chemistry, 1 should have considered it an useless undertak- 
ing to attempt the drffenie of u work, which has run through 
six editions, without any support whatever but its own merit j 
which has been transialed into most European languages ; which 
has, in some measure, stamped the character of every systematic 
treatise botli in Britain and America, and even on the continent 
of Europe ; and which has been sanctioned by the almost unqua- 
lified apprdbhtion'of the moat eminent cbemiBtl in Britain^ 
France, artd Germany. 

But when Mr, Brande thinks proper to arraign my character 
as a man, and to accuse me of the basest and most profligate 
conduct i it is no longer in my power to remain silent. Silence 
indeed in such a case could scarcely fail to be construed into aa 
acknowledgment of guilt. Bat as my real conduct has been the- 
very reverse of what Mr. Brande has stated it to be ; aa I have 
tmitbrraly prided myself in the honesty, sincerity, and indepen- 
. deuce of my character ; as 1 have been at considerable pains ta 
give credit to whom credit was due; as I have uniformly, both 
in my System, and in the Annals of F/iilosophu, while I continued 
Ub £ditar, given the merit of everv chemical tact to the orinn^l 
discoverer of it, as f&r as my knot-ledge of the subject enEU)led 
me to go ; as I am not conscious or&ny wilful misrepresentation 
or twisting of facta to serve any particular purpose ; I should ' 
consider myself as guilty of a kind of felo de ^e, if I were not t^ ' 
Mep forward in the present case in my own vindication. I owe- 
it likewise to the Univereity of Glasgow, to which I have the 
honour to belong ; and to his Majesty, who bestowed on me thi 
FiofesBorship, which I fill, without any solicitation on my pai^ 
to show the world that neither my abilities, my knowledge, nqr 
industry, nor my character, render me unworthy of that situalion, 
or of the kind and munificent manner in which it was bestowed 
on me. ; 

It is some consolation at least to think that Mr. Brande hi^, 
placed me in very good company. An attack upon Berzelidti 
.pretty much in the same style as the recent philippic againstm^ 
appeared in an early number of Brande's Journal, In anothet' 
number we have a tirade against Gay-Lussac, scarcely less flip^ 
pant, and about as well founded. . The object seems to be tfr^ 
convince the public that all chemical knowledge is confined, 
within the walls of the Royal Institution. I consider Bft.' 
Brande's attack upon the College of Physicians, and upon th^ 
Universities of Oxford, Cambridge, and Glaagow, as connected 
with the same system. What renders these attacks moii 
indecent and improper than they otherwise would be, is, thlf^ 
the Editor of the Journal has never had the benefit of a Unive* 
aity edncation, and seems quite ignorant of the systema (A- 
iowed jn these seounaries. For instance, when he says.tbi^ 
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ckem&tiy 18 taught no where in GHeat Britain except in London 
and Edinbis^y he surely was not aware that the Bjrstem of 
medical education is exactly the same in Glasgow as in Edin- 
burgh '; that the professors in Glasgow are at fully as much 
pains, and that the number of medical students is increasing 
nnnually at a rapid^rate. He cannot have been aware that the 
ifaree last chemical professors in Edinburgh (Drs. CuUen, Black, 
and Hope), had previously filled the chemical chair in Glasgow; 
and that almost all the additions which these gentlemen made 
to the science were made while they occupied a place in our 
University. The chemical course of lectures in Glasgow occu- 
pies six months, and the lectures are delivered on every day of 
the week, except Sunday. A separate hour is devoted to exa^ 
mine the class, and even practical experimenting is not neg-^ 
lected. Will Mr. Brande pretend that an equsdly extensive 
course is given at the Royal Institution? 

The Review, which I am ^ing to examine, is a most furious 
attack upon me from beginning to end, and denies me all credit 
whatever as an author, an experimenter, or a chemist. It is 
made up of different kinds of accusations, which are mixed toge- 
ther with some ingenuity and address ; but which I shall make 
bold, notwithstanding the r isny witty sneers against my fondf 
ness for scholastic divisions, to consider and remte under three 
separate heads. 1 • I am accused of being utterly incapable of 
writing EngUsh, and of beino; ignorant of the first principles of 
arrangement. 2. I have made mwiyfabe, statements of facts 
partly to injure the reputation of Sir H. Davy, and partly tn 
promote my own absurd and erroneous chemical opiniomk 
o. My book is stuffed with innumerable errors into which I have 
fallen fix>m being unacquainted with the elements of the science 
of chemistry. 

These are heavy charges indeed. But what opinion will my 
readers form of the candour and gentlemanly feelings of Mr. 
Brande, if 1 show that the Reviewer, in order to give a colour to 
his accusations, has had recourse to direct falsehood, to pitiful 
prevarication, and to the stale trick of raising into proofs of ig- 
norance what he must have been perfectly aware were errors 
of the press ? 

As my present object is not to make any attack upon Mr. 
Brande, but merely to vindicate. myself, I shall pass over his 
introduction vrithout animadversion ; though such is the ten*- 
dencY to inaccuracy and misrepresentation that even there we 
find both in abundance when perfectly uncalled for. . What can 
be more inaccurate than the statement that the French have 
been satisfied with a sii^gle elementary work on chemisti^ ; or 
that no controversy, or want ofjpoliteness, has existed in chemi- 
cal discussions for a number of^ years back? The pages of his 
own journal, not to go further, exhibit controversies of the tsio^t. 
▼irolent kind ; ^mid gratuitous attacks uocya V^ Oqax^^kX^^ vsA 
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abilities of some of the first cliemists of tlisiagj*. >Biit l«t.JH 
examine the accusations contained ia ths rentflTi'mtli MM 
miuuteneas. .-■ " mi' "i-rv !j1j«-ii1| 

I. Arrangement and Style,  ' ' ' ' 'i'i"*W 

I shall quote the pasBages of the Review Which allude to my 
arrangement and style, and subjoin to each of them my remarka. 

" We are at a loss to learn why a new edition lias coaie forth. 
It was not spontaneously called for, and nothing but a decidedly 
superior work should have been tendered tu the public."-'^ 
(Review, p. 126,) 

To this 1 answer Uiat the book is not my property, and that 
the new edition was pubhshed not by me, but by the book- 
ttelter to whom it belongs. 1 was obhged by my agreemenl to 
correct the press, and nothing more ; and in the present case, 
aft the book was printed in Lon<ion while 1 resided in Glasgow, 
even this task was but imperfectly accuniphshed. The new 
edition, I presume, was printed becauKe the old had been sold. 
1 am not aware that bookseilera proceed in any other way. 
Indeed I had reason to know that the book waa'out of piiot^ 
because several of my own students had informed me that they 
dould not procure a i^opy. Why it was neceasaiy that the new 
edition should be decidedly superior to the old, I do not per. 
'ceive. Nor could any blame have been attached to me, though 
it had been printed verbatim from the fifth edition. But it is in 
reality decidedly superior ; because it contains all the additiona 
which had been made to the science in the interval between ^e 
two editions, as far as they were known to me ; and that my 



statements were pretty complete is evident from thi&, that neithfr 
Mr. Brande nor Dr. Ure, though they have both published books 
since my sixth edition appeared, have introduced a single topic, 
so far as I can observe, which I had not previously handled. 
What is the discovery which I have omitted to notice J > The 
assertion of the Reviewers that it is ten years behind the preaeot 
state of the science is remarkable ordy for its shamefid felse- 
hood. Not a single proof is advanced in support of it. eiuiept 
that 1 took no notice of the newly discovered connexion betwoeB 
electricity and magnetism. Now I was the Hot individualjin 
* Gitat Britain who made known Prof. Oersted's discovery. It 
appeared in the Annah of Philoiophif for October, Lt^20. 
Before I became acquainted witli this discovery.thewholeioC.the 
sixth edition of my System was printed. Indeed, aa the bfwk 
was published in October, or soon after, Mr. Bcande must-lwvs 
been aware of the absurdity of the accusation; and he ttwist 
have been induced bo bring it fotward because he bad oO'Sed 
omission to point out. 

But had I even omitted some of the minor discoveries^ it 
would not have been very surprising; nor, situated aa I was, 
tfoiiid tbe omission have been very culpable. 1 iniyr tlietefoifr, 



lidbA;«omtf Gra^tajDyselCfon the ^^feat/paiop wtdohj took I9 
ijAMift dmentywinvelty .ae«er«inff < .of , noUc^^; :. To , jexpf ct that I 
should write anew the whole book was very unreasonable. It 
would have been & task, which J had bo i^otive whatever for 
performing. I undertook merely to insert every thin^ which I 
€oiisidena£^: Worthy, of notice :iti ito propj&r pl^e. The repeti- 
tions to which the Reviewer alludes are exceedingly trifling, an^ 
db- not altogether amount to 10 pages. The fussertion that. the 
second .leohime is a repetition of the first ;is so palpably untrue^ 
that the ReviiEnver must have been aware pf its inaccuracy when 
he made it. The first volume consists of 580 pages ;.the seqopd 
of 722. . \ Of: tbese^^: there are 656 pages waich treat, of sub- 
stances not so much as. mentioned^ or even alluded to, in th|S 
first-volume* \ Now wereithe remaining; 166 pages printed ver- 
. batim from: ithe fiist volume, it would not be true that the second 
. volume, or eveti the greater part of it, is a repetition of the fir^t. 
But the fact'ia, that not a single page of repetition. is to. he 
found in ithe book. . . 

. What the Reviewer -has thought proper.to call repetition is, I 
conceive^ attended with considerable, advantage to the reader. 
Id the first volnme Igive in a few lines the essential characters 
'0f>the difierent. mineral acids and bases; >vhile, in the second 
fvcdume, these bodies' are treated, of in detail, and their properties 
and: history.given at length. I find great advantages resulting 
from this plan of teaching the science ; and should be happy 
to have an opportunity of comparing the progrei^s of some of 
my own students with those of Mr. Brande^ , ., 

** We proceed to the second division of the first book of hffi^ 
system, comprehending ponderable bodies, which are handled 
in a very heavy style." — (Review, p. 140.) > 

• ** By theaid of many italics, the Doctor tries:in vain to give 
emphasis to his favourite mode of writing, which, from. its 
extreme rarefaction of ideas, might be called the vacuoiuJ!! — 
(Ibid. p. 129.) . 

*^ The whole information contained in his four papers on the 
specific gravities of the gases and the true weights of the atoms 
might have been easily conveyed in one*tweatieth of the com- 
pass.''-Hlbid. p. 125.) 

The want of discernment evinced in these attacks upon- my 
style occasioned some surprise at first. I may be very often 
accused of great carelessness of style ; but never, unless I 
rdeoeive myself egreeiously, either of want of energy or diflFuse- 
ness. Indeed the characteristic properties of my style are just 
the opposite of difiuseness. I am remarkably concise, though I 
hope always clear» and generally energetic, frothing indeedean 
constitute a greater contrast than my mode of writing, and th^t 
of 'Mr. Brande. If he be a good writer on scientific subjects, it 
,folk)WB a« a necessary consequence that I am a bad one, I 
irefer the reader to his History of Chenu^try; ia Uv<& .^^^^^isno^;^ 
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to the Eacyolapccdta Britaanica, to his aiticle Cbemisby ia 4fae 
Bame book, and to some of hia prefaces in the Rcn'al tnstitutioa 
Journ^. la point of diffuseness, want of energy, and bad ttkste, 
these dissertations constitute a perfect contrast to every thing 
which ever flowed from my pen. Indeed were 1 disposed to 
criticise style, nothing would be easier than to retaliate upoo 
Mr. Brand e. 

As to the nature of my own style I am very wdhng to let it 
rest upon the four papers which the Reviewer has Edgmatized ia 
the passage just quoted. These papers, with which the Re- 
viewer in fact had nothing to do, occupy ti7 pages of the .<4»Ra^ 
of Philosophy. They contain the detaik of my experioients to 
determine tlie specific gravity of 21 gases, and the atomic 
weights of. 13 important bodies. I huA to discuss ihe experi^ 
ments of preceding writers, and to endeavour to point out the 
causes of the difference between their results and mine. Thoi 
every individual substance occupies, at an average, olmoct 
exactly two pages. All these experiments were made with a 
degree of care and attention, which, 1 confidently a£rm, kas 
never been surpassed. In opposition to the Reviewer's states 
ment, tbat " there is scarcely a single determination of Dr. 
Thomson's on any chemical subject of diihculty, during the last 
eight years, whicn has not been reversed," (p. 122.) I veoture 
to assert that the determinations in these four papers, imd ia 
sevei'al more since pubhshed, will withstajid all the attaclu «f 
Mr. Brande, however violent and long continued they may be ] 
that they belong to one of the most dithcult and most impoTttnt 
parts of chemistry ; that they are essential to the very fonnda- 
tion of the science ; and that they have established toe atomra 
theory upon a foundation which cannot be shaken. 

" Over all the British compilers, Dr. Thomson claims prece- 
dence. Some of the others are content to transcribe froai faiB 
collection, but he seldom or never condescends to pay any of his 
brother compilers a similar compliment. Possessing the minut? 
patience of an index franier rather than the enlarged capacity of 
asystematist, he has contrived to bring together a great nui^ifBt 
of chemical facts, with copious references, convenient to tka 
student, and imposine on the general reader ; but in our opinio^ 
not entitling liis work to he called a System of Chemistry." — ; 
(Review, p. 121.) 

The inference, I presume, which the Reviewer wishes to ba 
drawn \&, that Mr. Brande's httle elementary work, or his article 
Chemistry in the Supplement to the Encyclopaedia Britannic^, 
is entitled to be called a System of Chemistry \ and that the 
same name may be bestowed upon the new edition of Nicholson's 
Dictionary. 

The attack upon my arrangement awakened my curioftit^, 
end induced me to turn to Mr. Brande's article ChetuisUy in 
tka Supphment to the Kncyulopsedia Bcitaanica. As 1 expected 






annetUiig Tefv sAperior, the reader ma^ judge . of mjtiApriM 
wheik I fiMiod he had adopted the following lurhmgeiaeilt: 
• Part I,— Attraction, Heat, Electricity, 
IL— Radiant Matter. 
IIIw— ^Undecompouiided Bodies. 
' 1. Acioiiying Supporters <tf Combustion. 

2. Acidiiiable Combustibles. 
8. Metals. 
IV. — ^Vegetable Chemistry. 
V. — ^Animal Chemistry. 

Would not the author of such an arrangement have acted 
»ore wisely, if he had not directed the attention of the publie 
to arrangement at all? Do not parts first and second clash with 
each other ? Does not the first part include the second ? The 
ilivision of the simple bodies is obviously my old one. The 
tery terms liave been borrowed from me. I abandoned it^ 
because the recent discoveries, for which we are chiefly indebted 
to Sir H. Davy, have broken down the line of distinction 
between the simple acidifiable combustibles and the metals : for 
example^ arsenic bums as readily, and at as low a temperature^ 
as charcoal itself. It is acidifiable too ; for arsenic acid is f| 
j^owerfnl acid, and neutralizes the bases as completely as any 
«cid whatever. What can be more preposterous than to clasa 
arsenic and tellurium, bodies which enter into gaseous compounda 
with hydrogen (precisely as phosphorus, sulphur, and selenium^ 
4o), with a set of bodies which enter into no gaseous compounda 
whatever ? He who does not perceive that arsenic and tellurium 
have a much closer resemblance- to sulphur and selenium than te^ 
any metal, may indeed amuse the ladies and gentlemen who 
attend the Royal Institution; but- is not likely to make any 
arrangement calculated for the improvement of the science. 

My arrangement of the simple bodies was not tnade without 
the most careful reflection. If I erred, I must acknowledge .tiiat 
my error was not the effect of haste. Plausible objections may 
indeed be made to several parts of this arrangement. These 
-objections I examined \iith all the care of which I was capabtei 
before the fifth edition of my System was put to the press. I ana 
atill of opinion, that it is upon the whde the best of which tha 
science m its present state is susceptible. I have divided thfi 
simple bodies, as the reader will find by consulting my System^ 
into three sets, viz. 
* 1. Supporters. 

2. Incombustibles. 
' 3. Combustibles. 

The supporters are three, oxygen^ chlorine ^ and iodine* To 
these I have added a fourth, Jluorine, which is still only eonjeot 
turtil. No doubt chlorine and iodine might be placed among the 
iBcombBsfeiUes^ as has been done by the French chemiata \^bu£ 
I think' that^ npon' ike^ whde, thaaa badVca* Vota ^ ^ 
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ifrsembhnce to oxpgen than to sulphur. At nny rats Mn 
Brande has nO right to find fault with this part of iBj>ttitBog«^ 
ment since he has foilowed it himBelf. ' j 

The only simple incombustible known is azotf. The Reviewe* 
is very facetious at my stupidity in belteTrog azote to be incont- 
bastible. And I shaH williiigiy come over to hia opinion as soon 
as he shows me that he can set it on tire, 

What pitiful quibbling is he guilty of in order to make out the 
combustibility of this substance ! Were it really combustible, no 
Are could be kindled without exploding and destroyirtg the whol* 
air of the atmosphere. The veiy circurnslancethat adnoBpherio 
air has continued unaltered, notwithstanding the infinite nuD^er 
of 6rea which have been burning for these six thousand years, I 
hold to be a decisive proof that azote is incombustible. I have 
given an explanation of wliat I mean by com/>ii$tion, in ray Syy& 
tern, and the meaning which I affix to it coincides with the' uaual 
acceptation of the word. If the Reviewer chooses to take thv 
■word in a different Sense, what have I to do with that') H* 
taight with just as much propriety substitute the word htavyiat 
light, and then affirm that hydrogen gas is the heaviest body in 
nature, and ridicule me for describing it as J>gM. 

The nature of the acids formed by the union of azote &Rd 
oxygen is finite different from that of those formed when oxygeat 
*nd combustible bodies unite. They approach more nearly Co 
the acids formed hy the union of oxygen with chlorine an^ 
iodine, indeed azote may be considered as approaching asnear 
the supporters of combustion as it does the combustibles. But 
it coincides with neither, and must, therefore, in the present 
itate of our knowledge, stand by itself. -■■''> 

', The simple combustibles 1 have divided into three aetB^ 
namely, ' '. -ii lo 

' 1. Acidifiable Combustibles. ■i'nl 

 2. Alkalifiable Combustibles. - -H 

3. Intermediate Combustibles.  i j 

' The bodies constituting the first set are converted into aoife 
when they combine with some supporter of combustion. Ttiey 
are all capable of entering into the compositioR of some gas or 
other ; while none of the other two sets enter into any gasetMB 
compound at all. . , ,- . 

I nave been blamed by some for placing arsenic and tellurKnD 
among the acidifiable combustibles ; but my reasons' appear 
Valid, As for osmium, I was uncertain where to place it, and 
consulted Dr. WollastOn, whether he thought it likely that It 
belonged to the first or second set. It was his advice tJiKt-Ud 
me to place it where itstands. The position is only proviyioiRil, 
till a set of experiments be made to determine its true situatioa, 
of which at present we know nothing. 

In his Review of my fifth edition, Mr. Brande ridiculed me 
/at considering silica as an aoidi. As this ridicule hu not bten 
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ni|»ka(eil^i]i:'tbe new temewy we? nmy prespme that he ii«8 seeQ. 
the prmnety of tke arrangement. Iiiaeed this iropro vcment waa 
not made by me ; but by Mr, Smithaon and Frofea9or Beczeliim. 
I'vraa aatiafied of ita justice by their arguments; and the number 
of silicateawhieh I fa^ve described in my sixth edition cannot, I 
thiatky-IeaTe any doubt on tiie subject m the mind of any well 
informed chemist. 

^ I have been blamed for not classing chromium, molybdenum, 
tungsten, and columbium, with, the acidifiable combustibles* 
My reason for leaving them out was that they do not enter into 
any gaseous compounds, and that they decidedly belong! to the 

daiss of intermediate combustibles 

( The i?itermediate combustibles are those bodies which have the 
property of forming both 611^5 and acids when they unite with 
oxygen. In one pnoportion, they form compounds capable of 
iimtmg with acidis, and, therefore, perform the function of 
alkalies. In another proporticMi, they form compounds capable 
of uniting with alkalies, and, therefore, perform the function 
of acids. Hence they cannot with propriety be classed either 
/with the acidifiable or alkalifiable combustibles, but are intermen 
diate between both. It is not unlikely that some bodies may 
jdeserve a place in this class which 1 have ranked with the alka- 
lifiable combustibles. Thus manganese seems cs^pable of form- 
ing an alkali when united to a minimum of oxygen^ and an acid 
when united to a maximum. My reason for leaving it in its old 
place was a wish to verify the recent experiments respecting 
manganesic acid ; and this I have not yet found leisure to do. 

These remarks will supersede the necessity of noticing parti?- 
cularly the vast mass of abuse which the Reviewer has contrived 
to heap together. The first volume of course contains the whole 
of my arrangement, because it contains the whole of the simple 
bodies. The science is not yet far enough advanced to admit 
the compound bodies to be systematically arranged. I have 
adopted the plan which appears to nie most convenient for the 
rstudent ; but other methods might be adopted, and in fact have 
been adopted by others, 

• The sneers m which the Reviewer so frequently indulges 

respecting my general observations, are- most uncanclid- Every 

one of the observations to which he alludes was rigidly, corrept 

iWhen I first wrote it. Subsequent. discoveries have,. in some 

case8> introduced one or two, exceptions. These I have UQt 

Jalways had it in my power to notice* J was anxious to ^well 

the book aa little as possible, and did hot scruple torpass ov^r 

:tke few existing> exceptions ; because an attentive reader of th^e 

, first volume was enabled without difficulty tp sU^te them forhioir 

,BeIf X am* not -willing to abaqdon tJbie character for.pr(^Qi^i/9a, 

which I have long enjoyed,: though the Reviewer has th^^tght 

: proper to call it ia/queation : Qii.th^.c9ntr«iy,,,,L.|!a^)C.^«elC 

itk^t I poMiM'it in fiia cpmmon 4^|^^^ \,^,t^V(i^\^i.;(^,.^:^^ 
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expttrioMUta were deAcient in coFrectnces^ the reason wm, thab 
minute accuracy in cbemic&l analyses did not at ihatdme appear* 
toime an object of primary iiD()ortaDce. The knowledge of the 
atomic theory has altered my views in this respect. AJl my 
Kcent expetimeuta have been raade with the most scrupuloui 
attention, and the results which I have given in seven dinerenfc 
papers on the specific gravity of'gases, audthe atomic weights oC 
bodies, are as near the truth, as it was possible tor me to go 
with the apparatus which I employed. 

Let not this statement be warped (as the Reviewer hat 
done) into an insinuation that 1 lay claim to any auperiorityi 
in experimental dexterity. So far from this, 1 consider the 
accuracy of my resulis to be in reality owing to my want 
of dexterity ; for it obliged me to look out for a method in 
which no dexterity was required. There is little difficulty lU 
proouring the substances to be experimented on, pare. There 
IS little difficulty in weighing the quantity wanted, true to 
&e hundredth part of a grain; in dissolving it in dietilted 
water ; and in mixing two such eolutions together. Such is the 
whole process. Any person, however little dexterity he mar 
possess, will succeed in such experiments, if he be at the requi- 
site paios. For example, I weigh 11 grains of sulphate of 
potash, and 13*25 grains of chloride of barium; dissolve each 
respectively in distilled water, and mix the solutions. After tha 
sulphate of barytes has subsided, I test the clear BnperDatttnt 
liquid by mixing a httle of it first with muriate of barytes, and 
next with sulphate of soda. Not the least opalescence ia pro- 
duced by either. Hence I conclude that the liquid contains no 
sensible quantity either of sulphuric acid or of. barytea. Thib 
experiment, simple as it is, determines the compositionof nil*>i 
phate of barytes to be: 

Sulphuric acid 60 

Barytes 975 

14-75 ; 

And demonstrates that 5 and 9*75 respectively represent the 
atiomic weight of sulphuric acid and barytes. 

The Reviewer asks with a sneer (Review, p. 124), whether rt» 
preceding experiments of Berzelius, WoUaston, Ike. are to ba 
considered as good for nothing, and whether they are to be 
superseded by mine. I beg leave to ask in my turn whethef 
the experiments of Bergman, Wenzei, Kirwan, and Richterj 
were good for nothing, and whether they are to be superssdea 
by those of Berzelius, Wollaston, &c. '( The object of ev«Ey 
experimenter is to discover the truth; but from the imperfet^ 
nature of Im apparatus, he only makes an approKimBtion. Hi*' 
result serves bis successors as a point from which they ars 
enaif/ed to set out ; and if they be at the Te<\iHsite pains, tfas 



Isbenraof tiwr predeceBSor will almost abrays maMf&Hkm tol 
approach .KMnswhat/ nearer itfae trath than lie did» To' thfl> 
labours of Berzelios I liave always acknowledged myaelf greatljn 
indebted. TIkt are (all things considered) surprisinglY acoa« 
rate; nor should I have been able iu many cases to have ODtainadt 
good resaks without their assialance. if I have come nearer tha« 
troth than he has done, it was only because I was enabled to 
profit by his experiments. t 

As for Dr. Wollaston, the introduction of lus name is mp&t 
micandid* His scale of chemical equivalents was constructed 
not from his own experiments, but from those of others. Her 
examined them with his usual sagacity, and the numbers whick 
he pitched upon a^^roach in general very near the truth, Hi» 
paper contains only a sinele experimental result of his own;: 
namely, the composition of saltpetre ; by which he determinedr 
the equivalent for nitric acid and azot(. Now the fact is, that 
L have 'adopted almost the very atomic weights of these bodies 
which he had previously given. My obligation to htm for thesai 
numbers had been distinctly stated in my former papers ; conse^ 
cMtiently I had no occasion to allude to the subject again.- 
Besides, in my paper on the specific gravity of the gaseis^ I 
deduced the atomic weights of azote and its compounds in a 
different way; but in a way which I consider as very satis-' 
factory. 

As a specimen of the uncandid way in which my observations* 
have been represented by the Reviewer, I may notice the ridi^ 
cule which he throws on my statement, that acids are compounds: 
of a supporter and combustible or incombustible. Now I ask,: 
is not this <}bservati(Hi true with a very few exceptions ? We arer 
at present acquainted with 60 acids to which it applies correctly •• 
There are two acids, the chloric and iodic, whicn are composed: 
each of two supporters of combustion. In these two acids, L 
consider the chlorine and iodine to act precisely the part which> 
azote does in nitric acid. This is the view which the French 
chemists have taken, and it has induced them to place both 
chlorine and iodine among the combustibles. I have ^ven my 
reasona^for preferring my own arrangement ; but I admit that in 
these acids the chlonne and iodine act the part of simple incom«< 
bustibles. I do not, therefore, regard their existence as aa 
exception to the general law, bat as proving that chlorine and- 
iodine may be considered under two points of view, either a8« 
supporters of combustion, or incombustibles. It is this double - 
capacity of these bodies that constitutes the great distinction 
between them and oxygen. 

There : is aaetiber set of gaseous bodies capable of uniting^wiib' 
bases, and often on that account, considered as acida. These; 
are the compoaadA' of hydroffen with sulphur^ adenbun, andL 
tdhuriuok.: Itow these bodies 1 have expressly^ separated in mfv 
%itenu. i Whefthor jny .OBas0n»ibi thia«e{lsaa^jm^Mwvsa^ifiN■Bl^^ 
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L abaU: hot al present mtjuire ; bot it must Iw obvloua to every 
on^ thatif these three bodiea be excluded, my genci'al obsetva^ 
tiiMiB. are precise. 

I thinlc it unnecesgary to notice or refute the n unie rati b' and 
sweeping attacks upon several of my chapters; because, th^y 
sufficiently refute themselves. For exiim|Je, my account of 
eombustion is said to be absolute verlia^e. 1 have only to say, 
that I have giveu the best account of it which I could ; and 
upon looking into the writings of Mr.. Brand e upon the same 
gabJGCt, 1 cannQl find that they contain more, or mdeed nearly 
BO much information, as mine. I have giveu an historical view 
of the different opinions respecting combustion, which have been 
successively adopted by chemists. And whatever Mr, Brande 
may think on the subject, i must be allowed to retain my, opiuicm. 
that these historical details constitute sotoe of the most instruc- 
tive, as well as entertaining articles ; and that they are very weQ 
calculated to rectify our own views. Had this gentleman made 
bimself better acquainted with the history of the scienoCj hfe 
would have avoided several awkward mistakes into which he bos 
iailen, 

The Reviewer panegyrizes Sir H. Davy's researches on flame. 
I agree with him in opinion that the experiments contained 'tb 
that paper, like all tlie other experimental researches of thit 
gentleman, are extremely valuable. They are characterized by 
that mixture of invent'on and dexterity which so eminently dis- 
tinguish all his productions, and which have deseivedly ntis^d 
himto so high a rank among modern chemists. But it would 
be raiher singular if these experiments should be considered as' a 
reasoa for passing by in silence all the laborious invesligatiOOB 
of so many chemists, who have preceded Davy, and who have 
accumulated a much larger collection of facta than it was .possi- 
ble for him to do. I aui not aware of any new general principle 
dsduced by Davy from his experiments, which ousht to alter 
our previous opinions respecting combustion ; and lor my own 
part I must confess that after all that has been written on the 
subject by Bei'zelius, Davy, and even Mr. Brande, the theory of 
combustion is still a desideratum, I have advanced a conjee^ 
t«re on the subject, which the present state of our knowledge 
enables us neither to confirm nor refute. The Reviewer may 
ridicule this conjecture if he pleases ; but this is a task whicti 
he will find much easier than to refute it. ' 

H. Fahe StatemeiUs of Facts. 
I come now to what 1 consider as by far the most important 
part of the Review ; because it is a direct attack upon my cha- 
racter. The Reviewer has the eflrontery to afHrm, that 1 have 
tnie-stated various facts on purpose, in order to gratify certain 
zsaJt^oant passions of my own, and to injin'e certain individuals 
of whose reputation I was meanly jeo.\o\i&. A.ftei Mr. Brande's 
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iiUacks upoD Berzelius and Gay-Luaaac, which, if they Daeant 
any thing, went to accuse them of Bjmilar condtict, I b^ no 
reason to be surpriued at his adrancin^ such an accoantjon 
against me, Bui this doea not preclude the necessity on my 
pari, of vindicating my character. 

"Dr. Thomson's attacks on the exalted reputation of the 
President of the Koyal Society have long excited our sorprise 
and indignation, and as we observe (hem still persevered in, and 
still unanswered, we shall use our humble endeavours to exptme 
iheirinjustice and fotihly." — tReview, p. 122.) 

This impudent assertion the asseitor knew to be false 
when he made it, and has betrayed hia knowledge in the 
very review in which it is contained. It is false that I have 
ever made any attack either on the character or reputation 
of Sir H. Davy. On the contrary, I have always been in the 
habit of reckoning him among the number of my friends. I 
have always spoken of his talents and of his labours with that 
respect which I felt for them, and have always been proud 
to thiok that his discoveries have reflected a lustre upon the 
country in which they originated. As an Editor of a journd, 
and as a chemical writer, 1 have laid it down as a rule, to be 
impartial; and never to allow my private feelings, whatever they 
were, to influence my judgment. This conduct, in which I 
mean to persist, and in which I shall always glory, has drawn 
upon me, it seems, the formidable resentment of Mr. Brande, 
who has magnanimously volunteered to expose it to the obloquy 
of the scientific world. The accusations are seven iu number, 
I shall examine them one by one. The reader will observe that 
these accusations, which fill a considerable portion of the 
Review, have nothinf; to do with the merits of my System of 
Chemistry. They have been pulled in head and shoulders by 
the Reviewer as topics on which he thought that he could 
descant with some pathos and effect. I feel obliged to him for 
his accusations. Satisfied that my conduct as an author and an 
editor will bear the strictest scrutiny, and that these accusations 
win only tend to raise my character instead of injuring it, I shall 
proceed to ^xauiine the validity of each. 

1. I have stated that " Sirfl.Davy has embraced the Dalto- 
niau theory with some modifications and alterations of terms ; 
but his notions are not quite so perspicuous aa those of Mr. 
Dalton, and they do not appear to me so agreeable to the prin- 
ciples of sound philosophy." — {Arinalu ofPhihsoptii/, ii. 33.) 

I cnnuot for ray part conceive any thing more innocent thaa 
tliia passage, and am unable to discover the attack upon Davy, 
which it seems lies concealed in it. I was warranted in sayin? 
that Davy had embraced the principles of Dalton, because! 

. .kiiew it, to be the fact. Both Dr. WoUaston and Sir H. Davy 
iwiij, recollect a long conversation which we had on the Babj«et, 

^■^ei:.^iniBg"at.tUe Royal Society Club ia the a«.tiK6,w<iSVS8fk- 
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J'Both'Brj WellaBton and myeelf fcttompted in vajn to coimAee 
'Davy that the doctrine of detinile proportions was not & chi- 
'taera.. What led Davy afterwards to embrace the doctrine, 1 
need not here Btate, though I am acijuftinled with the whole 
history. If Mr. Brande has any curiosity on the subject, either 
Dt. WoHaflton or Mr. Dayies Gilbert can inform bim of tJib par- 
licalns. 

I My statement then ie the mere anmrnciation of a matter of 
fiKjt without any intention whatever of hurting the feelinge of 
any one. I knew from Davy himaeirtbat be had no idea what- 
erer of definite proportions till Mr. Dalton had made known the 
oUtUnes of his theoiy. Even live years after that period, Davy 
had not embraced it ; and I was aware of the intiuence which 
had at last induced him to adopt it. With the knowledge of all 
-^Be facts should I have acted honestly, if I had not stated that 
the atomic theory originated with Dakon. Surely Sir H, Davy's 
reputation, and his character as a chemist, stand sufficiently higfa 
to render it annecessary for him to seek to bolster up his repu- 
tation by laying claim to tlie discoveries of others. Such con- " 
doct may be left for chemists like Mr. Brande, who, not being 
in the way of adding much of their own to the stock of science, 
might have some excuse for attempting to pilfer from their 
richer neigbboura. Bot Sir H. Davy, who stands at the veiy 
■top of the list of British discoverers; whose reputation is so high, 
-and so deservedly high ; whose inventive faculties are inexhau»- 
t^e, has no occasion for such pitiful conduct. So far from 
supposing that I was doing him an injury by assigning the 
honour of the atomic theory to him who was really entitled to it, 
I never once doubted that he would himself admit the truth of 
my statement; and feel gratified for my supplj-ing an omission 
wntch he himself on reflection must have wished he had not made 
—I mean the omission on his part of slating the origin of his 
notions on the subject. 

When I stated that Davy's' explanation of the atomic theory 
■was not so perspicuous as that of Dalton, I meant merely that i 
did not understand it so well . 

"i. But " the full force of my hostility to Davy was exerted," 
it seems, "in depreciating the miners' safety lamp." — (Review, 
p. 123.) 

Now I deny that I ever depreciated it. I did indeed, when I 
hoard Davy's account of his first lamp read to the Royal Society, 
express my opinion in my Journal that it could not be used with 
eaiety. Whether this opinion was well or ill founded, I do not 
know. Perhaps it may have been ill founded. But as I honestly 
believed at the time that the lamp was hazardous, I think that I 
was bound to state my reasons tor this opinion to the pubhc. 
IW lives of a great number of individuals were at stake. It 
was, therefore, important to point out every conceivable objec- 
■tioa. It was Davy's bu^ness to examine these objections; to 
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refute them 4f dwy were futile, and to benefit by them il' wrfl 
iouoded. 

So far from supposing that 1 waS' injuring Davy, or Mideavont<- 
ing to detract from bis merits, I conceived that I was doing hiBi 
a service ; and most persons in his eituation would have been 
of the same opioifm. How far niv objectioBs were well founded, 
it is not for me to say ; but tumost immediately afterw&rdfl 
Dary himself rejected his first lamp, itndiu?en ted another, mnfih 
euperlor to it in esery respect. 

Against this new lamp, 1 uever in the Annah nf' Pkiloiopky 
stateda single objection of my own, nor, as far as l recollect, <f 
any other person. It is true indeed that a furious cootro- 
.veray respecting the person who had the merit of first iiu 
Tenting the miner's safety lamp, immediately arose, and t»- 
rioue papers, written by the parties, were admitted into m^ 
journal. 1 acted with the utmost impartiality : as a proof of 
Uiis, I may state that I received abundance of anonymous letters 
accusing me of partiality to Davy, to Stevenson, and to Clanny. 
I saw very early that the whole had become a party questkm, 
and that mo^ves quite different from a regard to truth animated 
the disputants. The papers were inaerted without anycomment 
on my part ; and a@ soon as I saw that they contained nothing 
but mutual recriminations, 1 stopped tbem altogether. One of 
Uie last, if not the very last, inserted was by Mr. Children. 1 
happened to be in Cornwall when this paper was sent to my pii4>- 
lisber. I had lefl materials for two succeseive numbers. The 
consequence was that Mr. Children's paper conld not be inserted 
till after my return to London. When I reached home I found 
a letter from that gentJeman complaining that his paper had been 
withheld from the public, and written ina style very different 
from what is usually to be found in a letter from one gentleman 
to anotlier. Of this letter I took no notice. It gave me infor- 
mation for the first time, that Davy and his friends thought that 
1 was hostile to his lamii. 

My conduct tlien witn regard to this controversy was fair and 
honourable. I was actuated by no hostility to Davy ; but 
thought myself obhged to deal exactly the same justice to alt 
claimants. Tha,t 1 discharged my duty as an editor With the 
most rigid impartiality appears from this, that all the controver- 
sialists accused me of partiality to their adversaries. 

3. I am accused of garbliag,' and disfiguring Davy's reiearcha 
onfiame. " The whole spirit of the original memoir has been 
dissipated. What remains is a mere caput mortvum, calculated 
to convey the most inadequate ideas of Sir H. Davy's discove- 
ries," — (Review, p. 131.) 

What answer can be given to this impudent assertion ? To 
this paper of Davy I have devoted three pages, a greater space 
than is occupied by the account of potassium, or of the compo- 
fiition of muriatic acid, or indeed any topic discuEsed in. thfe 
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^vateic. Had I allowed three p^;«B to every valuable paper 
wnich 1 had occasion to notice, my System would haive extended 
io 100 in&tead of 4 volumes. The object which I had ia <ptew 
was Lo draw a compretiensive and disticct outline, and lo leave 
tbe student to till up the minute details by coitsultiug the origiDal 
papers, to which 1 always lefer. 1 have given, i conceive, aU 
the important additions to our knowledge of flame contained in 
Pavy's paper. Had any thing been omitted, there can be no 
doubt that our Reviewer would have specified it. Since he has 
jGonfined himself to general ubuse, 1 may take it for granted that 
he liad no particular omission to point out. 

. 4- The fourth accusation is so very uncandid that I was sur- 
{Hised to meet with it even in this Review, virulent, and hostile 
and malignant, as it is. In ray short chapter on Electrici^, 
^hich occupies only 10 pages, I state that in 1803, Berzehus 
And Uisinger made a capital discovery respecting the action of 
the galvanic battery in decomposing bodies. They found that 
oxygen and acids accumulate round the positive pole; wh3e 
hydrogen, alkalies, earths, and metals, accumulate round t^fl 
negative pole. Acids and bases may be mude to pass throt^h 
f^ considerable column of water, and even to cross each other, 
in order to accumulate round the poles to wliich tJiey are respefl- 
lively attracted. In the concluding paragraph 1 mention ^at 
^r U. Davy took up the subject where Berzelius and Hisinger 
Ij^ it down. Hiscelebrateddissertationcontainsmerely a vefi»- 
%^tioQ of the Jnw discovered by Berzelius and Hiainger. I then 
^tate his subsequent steps .and discoveries. — (System, i. 171.) ' 

(On this statement of ;nine, the Reviewer descants in four long 
^ges, and affirms in direct terms that the law in question «aB 
not discovered by Berzelius and Hisinger, but by Sir H, Uttyf. 
T^^his 1 answer, that.l have quoted ihe veiy words of their 
lutper. It was published in 1803 in German and French, and in 
l^(k) iu Swedish. It was never translated into English; bnt 
Dftvy quotes it in his celebrated lecture, and, tlierefore, was 
afiquainted with it. Aly statement being true, I was bound as ' 
an honest man to make it ; nor do I see that it takes in the least 
ftpm. the, value of Davy's paper. The discovery of Berzelius and 
Hi^ger remained neglected and unproductive, and might hav« ' 
so,£ontinued till tlie present day, had not Davy taken up the sub> 
jept where they laid it down ; and by his geniua and industry, 
aided by a more fortunate situation, laid it open to all the world ; 
and had he not by his subsequent discoveries awakened the 
attention of chemists to its great importajice asaninstrumentDf 
aiyilysis.  ' 

The Reviewer mixes these unjuiit remarks with accusatiooa j 
a^ust me for passing, ovec Davy's electrical discoveiies/ SO > 
shgliUy as I have done. Had be been candid enough to quote " 
tile two concluding sentences of my chapter, the true motive of < < 
mjr conduct would have appeared, and his auimadveraiooBwoiitd 
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hftve been spttrad. These ttro sentences are as fotloiVH: 
" These and many other topics will (ind their plAce in anotMr 
work, wliicli 1 intend to publish hereafter, o« Electricity and 
GulvaniEm. In the present work, I think, they would be impro- 
perly introdoced, as they wonid divert our attention too long 
11*001 the proper pbenomenii of Chemistry."— (System, i. 172.1 

This work, for which 1 hnve made conaiderallle preparatioos, 
woulti have appeared before this time, had my professional dutieti, 
which are very laborious, left me sufficient time to arrange it 
for the press. When it appears, our Reviewer will have another 
opportunity of displaymg his talenta for abuse. '' 

b. I am accused of having ascribed the firet accnrate experi- 
ments on chlorine to Gay-Lussac and Thenard ; though 1 w^ 
well aware that they had been made by Davy. 

It is somewhat singular, and shows clearly the motives by 
which this writer was actuated, that his own statement proVffB 
to a demonstration that my account is correct. To be satiefi«tl 
of this, the reader has only to turn his attention lo the dates of 
the papers respectively published. 

On the 15th of December, 1 808, a paper was begun to be read 
to the Royal Society, by Sir H. Davy, entitled, " An Account 
of some new Analytical Researches on the Nature of certain 
Bodies." The reading of this paper occupied two eveningB. 
In it Davy quotes repeatedly a number of the Monitew 
for the 27th M^, 1808, which contained an abstract of the 
esperimenis of Gay-Lussac and Thenard. He even mentions 
Home of their attempts to decompose chlorine; though the most, 
important of their experiments on muriatic acid and chlorine 
could not have been in that Moniteur, as they were not read to 
the Institute till the 27th February, 1809. ^ 

Now the eighth section of this paper contains Davy's 
researches and opinions concerning murratic acid before he was 
aware of the experiments of Gay-Lussac and Thenard. He 
made various attempts to decompose muriatic acid without suc- 
ceeding ; and concluded from his experiments that muriatic acid 
gas, when as dry as it could be made, contained the third of 
its weight of water. After relating many attemptK which he 
had made to decompose muriatic acid, and which, though 
unsuccessful, exhibited many cnrious and highly important 
results, he concludes in the following manner, which the 
Reviewer has misquoted: 

" There is, however, much reason for supposing that in the 
singular phenomena of inflammation and detonation that haTf 
been described, the muriatic acid cannot have been entirely 
passive; and it does not seem unfair to infer, that the transfer of 
Its oxygen, and the production of a novel substance, are coiv 
Dected with such effects, and that the highly inflammahl* 
natare of the new compounds partly depends upon this circum^ 
Ntio Series, vol. in. s 
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stafice. I aoL still ];mrsuing Uie inquiry, and I ^h^l aot fttil 
tmtnedint^Iy t(t communicate to tbe Society sucli results as iqay 
tippear worthy of their attention." 

There can be no doubt, from all that appears in this paper, 
■tiiat in the month of Jonuaiy, 1809, Davy was of opinion tha^ 
mvriali? acid is composed of oicygeii and a combustible basis. 
Tfle experiments of Gay-Lussac and Thenard were read tp the 
Iiwtitule on the 27th of February. 180!i). An -abstract of them 
WEw published in the second volume of the Slemoires d'Arcufi^ 
■dwing the summer of 1809. Gay-Lussac and Thenard sliow^ 
that muriatic acid cannot be obtained from chlorine except by 
-meaua of hydrogen, or some substance containing it. T(tey 
<]00<ilude their experiments in the following manner : ., . 

" Le gaz muriatiq-ue oxigene n'est pas, en efiet, dccoEopos^ 
Mt le charbon, et on pouiroit, d'apres ce fait et ccux q^i eont 
rspportcB dans ce Memoire, supposer que ce gaz est nn cor^ 
Bimple. Les ph^nomiines qu'il presente s'exphquent assez bien 
!(iaDS cette hypothec ; nous ne ehcrcherons ptunt cepeadant^Ia 
d6fendr? ; parce qu'il nous tiemble qu'ila s'expliquent'enciH'p 
nueux en regardant I'acide miiriatique oxigene comme on carps 
.compos^,"- — (Mem. d'Arcueil, ii. 357.) 

. How was it possible after reading these two papers to avoid 
sftying that the hrsL great addition to our knowledge of chlorine 
Was made by Gay-Lussac and Thenard ? Davy attempted tp 
^bcOmpose muriatic acid, but did not succeed. The French 
'ttlumistB showed that oxygen could not be extracted from chlc^ 
rritie by any method whatever, and tiiey state in explicit terms 
^t it might be considered as a simple body, 

Davy's next paper, entitled " Researches on the Oxymoriatic 
Acid, Its Kalure, and Combinations," was read on the l'2th qf 
iJuly, 1810. In the introduction to tbis paper he gives an histo- 
ncal detail of what bad been done respecting the oxymuriatic 
■acid,, mentions the paper of Gay-Lussac and Thenard a^ already 
published, and states the curious nature of the experiments coiv- 
tained in it. It is clear the^ to a demonstration, that tbe expe- 
riments of these gentlemen were generally known before Davy 
suggested his opinion that chlorine is a simple body. Tbisisafi 
■ifaat 1 state in my System, and 1 never so much as dreamed that 
.aay person either would or could call the accuracy of the state- 
'laentin question. 

Davy, m the paper just mentioned, and in another read to tlu 

Royal hociety on the 15th November, ISIO, details the e^pen- 
menta which he had made to see whether chiorine gas coald Ik 
idecomposed, shows that they were all unsucceasnil, and tha| 
,'ire have no evidence whatever that it is a compound. Uencf 
he deduces that, in the present state of ourknowiedg^i wemusf 
Consider it as an undecompounded substance. Ihe preseof 

theory then, respecting chlorine and muriatic acid, is owuigto th« 
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fkigiikci^ of Davy* Tbis I have stated in my System in thff veij 
AtroD^est tarmsi and have given Davy all that credit to fi|hiclip 
1^ my GqpinioQ, he is &lly entitled. .1 

But 1 must now draw the reader's attention to anotlier partir 
^ar, becs^use it shows that this mali^ant writer was conSjCiou^ 
of the inaccuracy and falsehood of his statements, and that he 
^farew them up with no other view than to make up the appearance 
x>f a case, by jumbling together the most monstrous and incour 
aastent falsehoods. In my account of the Improvements in 
Physical Science during the Year 1815, inserted in the first 
number of the seventh volume of the Annah of Philosophy^ I 
jootice (p. 27) the efforts of the French chemists to deprive 
Davy of the honour of this discovery, and show their futility and 
absmdity. These remarks are terminated by the following 
^servations : *^ If Gay-Lussac always maintained it, as h^ 
informs us^ but was prevented from publicly embracing it by the 
authority of Berthollet^ we may pity his pusillanimity, but can- 
not on that account admit his claim as the first propagator of a 
•theory which he publicly opposed." (P. 28.) The commentary 
ina this passage by the Reviewer is as follows : ^' Since that 
period^ however, I)r. Thomson has set up as the autocrat of 
chemistry, assigning to each of his contemporaries the rank, he 
nought to occupy wiUi despotic decision. Of Gay-Lussac he 
JUtys, 'we may pity his pusillanimity.'" — (Review, p. 123.J 
Had the Reviewer quoted the passage fairly, the absurdity of 
tliis tirade would not only have been obvious to every reader j 
but it would have appeared (contrary to his assertions) that» 
go far from having attempted to deprive Davy of the ho-^ 
Hour of being the author of the modem theory respecting 
muriatic acid and chlorine, I have done him the most ampl§ 
justice. 

, ;6. I am accused of having perverted Davy*s account of chlot 
nodic acid to suit my own atomic notions. — (Review, p. 142.) 

LCfe] 




judge of what perversion means. 
.7. But one of the most curious, as well as uncandid, attacks 
upon me by the Reviewer is contained in his observationi| 
Respecting the composition of phosphoric acid. The passage 
9i» too lon^ to quote it here : I must, therefore,, refer the 
reader to it in pages 147 and 148. of the Review. I have 
idready, in various articles in the Annals of Philosophy y given 
psi historical sketch of the facts respecting the discovery of the 
^Composition of phosphoric acid ^ but in order to show the reader 
tlie malignity as wqll as falsehood of the Reviewer's acciount;^ I 
must give a short view of these facts here. : , « 

: The first attempt. to determine the constituenta of phos|^horic. 

s2 
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icid WM by Lavoisier (Mem. Paris, 1777, p. 66 ; 1780, p. 34»,( 
atid 1783, p. 416), His experiments were continued 12 yeftl^ 
and his ultimate result was, that the acid is compOBcd of tw« 
pbosphorus and three oxy^n, 

Davy, ill his Elements of Chemical Philosophy (p. 286), Bays, 
that when a gr^in of phosphorus is strongly heated in oxygSB 
gas, it absorbs four cubic inches and a half of the gas. TMlB 
statement coincides with the original one of Lavoisier. Whe- 
ther it was the result of espeiiment on the part of Davy dow 
not appear. 

M. Rose endeavoured to determine the question ia 1806 
^Gehlen's Jour. ii. 30y, Second Series), by acidifying phosphorOB 
by Ueatis of nitric acid, and then saturating the acid with oxide 
of lead. He deduced from his experiments that the acid is a 
Compound of 100 phosphorus 4- 114*76 oxygen; 60 grains of 
phosphorus yielded, when thus treated, 481 grains of phosphate 
of lead. But as phosphate of lead is composed of 14 oxide of 
lead + 3'6 phospnoric acid, it is obvious that 481 grains of it 
contain only Ofy'2 grains of phosphoric acid. Hence the true 
deduction from Rose's experiments is, that phosphoric acid is -a 
compound of 100 phosphorus + 9'3'4 oxygen. 

In the year 1816, a paper of mine on the composition of 
phosphoric acid, and on various phoephates, was read before 
the Royal Societj'. I had repeated Rose's experiments wi*h 
great care, but found the method not to be relied on. I, tboK- 
fore, drew my conclusions from the gas absorbed, when a givan 
weight of phosphorus is burnt in retorts filled with common air. 
The result of my trials was that one grain of phosphorus, wfam 
thiis burnt, absorbs 3-66 cubic inches of oxygen gas. Heae« I 
concluded that the acid is composed of 100 pbosphonis + 123-6 
oxygen. This result was not quite correct. The error amounted 
to nearly l-13th of the whole, or about l-4th of a cubic incb,'by 
which the oxygen gas absorbed was too small. The error uph 
otfing to the extreme difficulty of burning all the phosplionie, or 
of weighing with accuracy the nnburnt portion, ! 

Soon after this, a set of experiments on the same subject wfu 
published by M. Dulong. His result almost agreed with mine. 
According to him, phosphoric acid is composed of 100 pbospko- 
rns + 123'8 oxygm. 

A few Dionths later, Berzelius favoured the chemical world 
with. the. result of his own experiments on the subject. Ht 
fouod the acid composed of 100 phosphorus + 128'17 oxygen. 

I do notsee any reason why 1 should be ashamed of aiy expe- 
riments. Compared with the preceding statements of Lavoisier, 
Davy, and Rose, they are exceedingly accurate. And though 
Dulong and Berieliua, who followed me, have approacbed 
«omewbat nearer the truth, yet they were uaable to reaoh,itU'> 
?.'!/W^'^^^°^^ ^bjifttt of my pap«!f was to l^owf^th«»<«M of 



jBtndiaa'0 cummi, wbieh he.AtiU employs in all hii^ Tea«onipg;, 
is not no geaeral as W )md supposed. This csgaon i^ as. follows : 
^^« In isU ssltSrtlie ozygea oontained in.(he apid is ejther qgusl to 
diat contained in the base, or it is a jmi^ltiple of it." ' 'I spow^ 
iai xtty^ paper that this supposed canon was inconsistent i^ith the 
vbomposition of several of th^ phosphates. My reason vox witl^ 
{drawing this paper was« thai after it had bqen xead I had made 
the experiments on phosphuretted hydrogen sas (which. J after- 
iMrds published), and from which I deduced that phosphoric 
acid is composed of 100 phosphorus + ISS^- oxygen. This 
]|£scov«ry made it necessary to alter all the analytical results^ 
Jiecause they had been. calculated from incorrect data* Indeed 
k became evident that a repetition of the analyses would be 
^tiecessary to ensure precision ; and to oppose Ber^elius's canon 
4nth inaccurate experiments would have been both imprudent 
and useless. 

.' -My experiments on phosphuretted hydrogen gas were made 
4with so much care that I confided in theaccuracy of my results; 
but 1 was unable to reconcile them wiUi Berzelius's analyses of 
the phosphates ; nor. was I able to prove in a satisfactory way 
that BerzeliuB was wrong. .. ' 

■i While i was reflecting oi^ this want of cojucidence, s^nd tiying 
"to account for it, I received a short paper from &Ir. Dalton, 
-ivhichTl published in xSoi^. Annals of P/niosop/ty, xi. 7. He 
informed me that, he had repeated ipy experiments on phosphu- 
-retted hydrogen gas; and had found that it combined with twice 
its volume of oxygen gas. The reader ought to, be informed 
that Mr. Dalton had previously made .experiments, on this gas, 
^id bad found that it combi;ned with its own volume, or with I-j- 
its volume of oxygen. I had every reason^ therefore, to 
eonfide in the accura<sy of his new state.ment ; and I adopted it 
^e mora readily^ ;becauBe it enabled me to reconcile BerzeEus's 
analyses with my own experinpients. The sheet of the .fifth edi* 
tion of my System contsining mv account pf phosphorus^ was in 
the press, and I aUered the numbers in it so as to. oribg the coni- 
position of phosphovic ftcid tP agree with the statement of 
jDalton and the analyses, of Berzehus. My own experiments I 
affiled to hypophosphorojus and phosphorous acids. I repre* 
sented the composition of the three acids as follows : 

Hypbphospfaototis acid. ,.'...; 1 voluflie + 4- volnme 
Phosphorous acid. •••••;...• 1 +1 

Phosphoric acid ;....;;..;:. 1 +14- 

: Thus my own experiments* thpse of lialtpn, and those of Ber* 
'■.'■ «diu8, all tallied with each. other. jThe: coincidence .was irresis-^ 
liblv seducing*: I was.oonstrained to yield to it* . .' . 
■^ &)oaafter.lliia^;I W.entW.Gl^ofw,.and was,no|:iii, 
aion of a laboratory for nearly two years. One oCtiblft^ 
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^vliicti' I ditJ, as soon as it wbs in my power, was to repeM 
Dalton*s expenmert. I foond it inaccurate. The whole struc- 
ture immediately tumbled to the ground ; and I was led back t6 
the orisiVial opinion which I had stated in my paper on phoBplw^ 
retted hydrogen ^s. And those pentlemen wlio attended mj 
lectures the ensuing course will remember that I then gave Ih* 
composition of phosphorous and phosphoric acids precisely H 
in my sixth edition. 

Davy's paper appeared soon after, and confirmed me in thit 
accuracy of my experiments. Still 1 was unable to reconcile t(W 
analyses of Berzelius with this view of the composition of theM 
acids, and this induced me to express myself with some reaerv« 
in the account of the composition of this acid which I gave ik 
that edition ; and I am otopinion (whatever the Retiewer may 
say to the contrary) that such reserve and hesitation ougW 
always to be met with in elementary books, unless we catt 
clearly show that the results stated ty one of the parties are 
erroneous. 

It was only after 1 had made the experiments related in nay 

?aper, which begins the New Series of the Annak, for January. 
8:^1, that I was able to show that BerKelius's analynis of phM^- 
phate of lime is inaccurate. These experiments were neceesary 
before the subject could be considered as closed. ' 

My conduct during the whole of this discussion baa been, 'I 
"diink, just what it ought to have been. The hesitation and 
nncertamty in which f remained till I obtained decisive ev^J- 
rfence, ought rather I think to be mentioned in my praise thtui 
«£ a proof of want of consideration. 

Thus hare I minutely examined all the accusations of d* 
Heviewer, which affect my character ; and I appeal to the cao^ 
dour of the reader if they have not been shown to be every oot 
5of them false, malignant, and disgraceful, to the accuser.  '■ 

As for my observations on the Council of the Royal Society, 
to which the Reviewer alludes in so petulant a manner, I hi>re 
only to say that when I made them, 1 thought them just, and't 
still continue of the same opinion, As a Fellow of the SocieQ^ 
I thought myself not merely entitled, but called upon, to notiee 
any little inadvertence on the part of the Council of the Society. 
I nave reason to know that Bome of the gentlemen who wet* 
members of the Council at the time, whom i have thehappioesK 
to reckon among my friends, were not in the least hurt at what 
I said. One gentleman indeed told me that be was displeased, 
but he was not a member of the Council ; and I never have been 
in the habit of regulating my conduct by his particular taste., 

111. Etror$Jrom Ignvmxce. 
This part of the Review, had it been drawn up by a man of 
skin and candour, might have been valuable, it is scarcely 
' possible for one ptacttcal cherai&t to review the labours w 
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another without ^dicowing out remarks which may benefit the 
reader. Every experimenter hai methods of his own, which hft 
has broaght to a eonaiderable degree ofperfectiony though' tUey 
have probaUy been overlooked by his fellow labourers. Tha 
very circumstance of drawing the attention of chemists. to auds 
particulars cannot bat improve the art Nor is it less advant^ 
geous to compare together the methods followed by different 
chemists to accomplish the same object. I was sorry ta 
observe nothing of tnat nature in this part of the Review. Tha 
most consummate petulance, accompanied as it always is with 
the most woful ignorance, characterizes every one of thft 
Reviewer's observations. To enter into a minute refutation at 
anch accusations would be a superfluous task. To the real 
chemist, their absurdity will appear at a glance ; and those ^ho 
are not acquainted with the subject are not likely to trouUs 
^mselves either with the accusations or the answers. I think' 
it necessary, however, though at the risk of encroaching upon 
the patience of the reader, to notice every accusation whidk 
appears to be of any importance. 

I. Ligit^—The attack upon my account of ligkt in p. 128 of 
the Review cannot surely require any answer. 1 am not awava 
of any thing wrong in my observations, nor do I admit the jus- 
tice of a single statement advanced by the Reviewer in opposi»« 
tion to them. One specimen of the Reviewer's mode of writing 
wilLbe amply sufficient for the reader. I say that the ''particlaa 
of light repel each other, while the particles of other bodidi 
attract each other, and accordingly are found cohering togethor 
in masses of more or less magnitude."— (System, vol i. p. 23.^ 
To this the Reviewer subjoins : '' This is sad prosing. Have that 
sun and s&rs no sensible magnitude? Do the partideaof gaseoaia 
bodies cohere together?" (Review, p. 128.) It would appear 
from this passage,. that, in the Reviewec's opinion, the sun .and 
stars are mere masses of light. Unless he thinks so, his obserk^ 
vations are absurd and inapplicable ; an|d if he does think so, hm 
is a very fit person truly to ridicule the opinions of others 
respecting light 1 Hie particles of gases- do not cohere togedien/ 
because mey repel eacn other as well as the particles of ligkki 
Bat I should Uke to know the gaseous body w^ich does not 
anter as a constituent into some sohd or fluid body, whose pav# 
tides cohere. Have we any evidence that light constitutes m 
ponderable part of any body ? Such is the Reviewer's mode of 
throwinff ridicule on my account of light ! It demonstrates, si 
think, tnat the diapter contains nothing upon which he oouU 
fix any animadversions ; for could he have pointed dut Bm 
thing reaHy absurd or inaccurate, the passage about the sun ano 
•tars would surely have been omkted. 

• 2. J5jpaiiitbff.-^The Reviewer's observations respecting e»» 
|NUHuoa wp. 130 .of the Review, show merely that he has net 
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cciDsidered the luecbanism of expansion ; and that ignoriuice of 
asnbject does not deter him from writing on it. 

I cannot avoid noticing a most extraordinary pasftftgc in tiie 
same page of the Review. A paper exhibiting the strength of 
alkalies, drawn up by Mr. Charles Tennant, of St. RoUocks, ' 
GUasgow, is inserted in the Annals of' Plii/osapky, vol. x. p. 115,. 
with the author's name attached to it. This paper the Reviewer- 
ridicules in such a way that every reader must suppose that I 
was the author of it. Now, in the first place, the table is aB 
accurate one ; and Mr. Tennant, who drew it np, is entitled to 
great credit for his sagacity; for he had deduced the trneatonUG 
weights of potash and soda (6 and 4) from his own experiments ' 
■everal years before they had been recognised by any scientific 
chemist. It was this circumstance which drew my atteirtioii| 
aad induced me to insert the paper, in order to secure for Mr. 
Tennant that piiority to which he was justly entitled. The tal^e 
was intended for the bleachers only, and 1 have had the meftns 
of knowing that it has been of great use to tbem. But suppoa-> 
ing that the paper had been trtning and useless, what had that 
to do with my System of Chemistiy ? Have no triding papers 
Appeared in the Journal of the Royal Institution? 

3. Thermometer. — The Reviewer affirms that my account of dtJa 
iostrufuent is contemptible. I have had the curiosity to look into 
Ur.Brande's account of it, and find it nearly the same as nikie; 
It certainly contains nothing more than mine does. The 
Heviewer conceives that I should have given an account of the 
Doode of making these instruments. If he will come and attend 
a course of my lectures in the University of Glasgow, he will 
have an opportunity of hearing a minute detail of every thing 
that 1 know respecting the making and use of this vefy impot^ 
ant instrument. Qut such details would have been inconsistent 
with the nature of my System of Chemistry. I might as well 
have given a minute account of the mode of making cracibleSt 
Xfitorte, mirrors, air-pumps, electrical machines, hammers, anviki 
aad fitune jugs. I might in this way have swelled out my boolc 
to the size oT an Encyclopitdia ; but I should have renderedit 
auich lees adapted to the student of chemistry than it is. i -' 

4. (itth-ainc Jiatteiy. — I have "repeated the gross bid odcr 
which, in our former critique, we pomted out relative to the 
energy of the pile, which he very ignoruitly says, ' at least as fac 
as chemical phenomena are concerned, " increases in pro^rttoa 
Ad the siie ofthe pieces.'" — (Review, p. 136.) That this atnite- 
ment was not the effect of ignorance must be knownto all 'who 
have attended my lectures in Glasgow. 1 have an apparatuefon 
tfle purpose of showing that the heat, and consequently tiM 
action of the pile upos metals, depends upon the size -of (he 
itatejB,; and that thi^ v'u^s may be melted by a battery wbiah 
^^ir;^gj«^ibofc,kji^'^ia^ dacomposes wattr, itot igaitM<'oiM^ 
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oc»l. ' It WM Um boA and effect on metaU to vhifb I alluded 
under the name chemical effetta but tbe i^iaae, it appears, Irom ' 
the itevievfer mictaking it, was not su$cieatly precise. ' " 

&. I never mention cbloiate of potash nor ted oxide of'U^ 
ciuT aa convenient substancea Tor liimiihiDg oxygen.'T-<Revietii"' 
pr 140.) Had this statement been true, I do not think the omia4V 
■iOB would have beenofanyconaequeace. But in vol. ii. p. 232^ 
of say Syatent, I expreaaly say that 101) parts of chlorate of poC>" 
aab, wbien heated, give out So'€9 parts of oxygen. ' ' 

1 never employ theae bodies myself for procuring oxygen gag,'' 
because I can obtain it equally pure, and at a much smuter' 
expense, from the black oxide ot manganese. If the oxygeiti' - 
gas given out about the middle of the process be collected, it" 
will be found very pure. I obtain.it, every year by this proceaf ^' 
with less than a half per cent, pf azote. 

g.WhatamltoniakeofthefollowiagquotationfrommySyatemt ' 
" The weight of an atom of oxygen in the subsequent part of this 
work will be denoted by Ist, a volume of oxygen is equivalent t^ 
two atoms, provided we suppose, as I have done, that water is a 
con^KHmd (H one atom of oxygen and one atom of hydrogen,"— 
(Review, p. 140.) The passage in my System is really as fol- 
lowa: " The weight of an atom of oxygen in. the subsequent 
part of this work will be deiwted by 1. A volume of oxygen is 
flquivalent to two atoms, provided we suppose, as I have done; ' 
tost water is a compound of one atom ofoxygen and one atom of' 
hydrogen."— (System, i. 179.) .The Reviewer must have beeq. 
aadly pat to it iu hia search into mistakea, when he was. driveii' 
to the necessiiy of creating them by misquotation, that he might* 
have an opportunity of animadverting upon absurdities which 
originated with himself. 

7. I ^uote the following passage from the Review, without 
nreteadmg to understand it. " The deutoxide of chlorine waif 
aiscovered about the same time by Sir H. Davy and Count Von' 
Stadion, of Vienna ; but Davy's account was published sooner 
than that of Count Von Stadion-" The account of the former 
was published in Thomson's Annah eight months before that of 
the latter appeared* Siu;ely some qualm of conscience must' 
' hare smitten our eon^iler in writiqg his next page. " But the' 
properties of. th^ substance described 1>T the Count differ so 
mitch from those of the gas examined by Davy, that it is prob'ii^ 
Usitheyare distiiict subsunces." — (Review, p. 142.) 
-' iDoes the Reviewer mean to arraign the accuiucy of uiy sta.t^ 
a^Qt reape^itifl^. the experiments of Count Vpa Stadion? R 
IdoIm ft: uttle hke it. Davy's paper was read to the R6Yai 
Society in May, 1816, and publislied about the eud of .luly. 
3'i»eCouBt!a,p^p«(r.apptiiu-ed,in Clilbert'sAnnal^pfor F^b. 1816, 
anabaitt aii9;-i#QatW Ifiter th^n Dayy's..,,IVTv c&ason for believing 
ttwtt V»n.St^o# ,was uiiacqu^ted yri,th,Dayy'B paper was, not 
merely because the Count'no where alludes to it, but beii^toaUk 
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Gilbert, id hia Bppeiidix to the Count's paper, ia which he gives 
sn historical detail ot'aJl that had been previouety doue on tha 
subject, never alludes to Davy's paper. He must, therefore, 
have been unacquainted with it in February, ISld. 

8. In p. 142, the Reviewer ridicules me for stating that a 
volume of chlorine is equivalent to an atom, while half a voliiiue 
of oxygen is equivalent to an atom. These incongistenciea, it 
seene, I should have avoided had I followed Davy. ImuBt 
bear the ridicule as well as I can, because I am satisfied that 
my statement is true, and that it is of importance. 

9. The Reviewer has pointed out an arithmetical error in my 
section on Jiuorine ; and asks how 1 could have allowed it to 
remain uncorrected in two editions of my System. The reason 
was simply that i did not suspect its existence. In my lifth 

fditiun 1 had deduced the atomic weights of bodies as nearly aa 
could from the experiment* of others. 1 had formed the 
resolution of investigating the subject with all the precision of  
which 1 was capable by experiments of ray own, Hence iu tha 
sixth edition 1 naturally allowed every thing which 1 bad not y«t 
verified by experiment to remain unaltered. This was dM 
reason why the section on fl\iorine was printed verbatim froOi ' 
the fifth edition. I 

The readers of the Aiiiials of Fliilmi>phy are aware of the asn* 
duity with which i have prosecuted this investigation. 1 hdva 
now determined the atomic weights of all the simple bodice, 
except about 15. Fluoric aoid has occupied my attention m 
well as the others ; but my experiments oii it are not yet ready 
for publication. 1 may, however, state here, that at present! 
am mclined to consider fluor spar as a compound of 

Lime 3'5 

Acid 1-25 

Hence the atomic weight of the acid seems to be r2o. It 
may be a compound of one atom of oxygen and one atom of flO 
nn^QOwn combustible, whose atomic weight is 0"25, or doubis 
that of hydrogen. If we suppose it a compound of equal 
volumes of fluorine and hydrogen, then the atom of fluorine will 
weigh exactly as much as the atom of oxygen. This is rathet 
sgaiust the probability of the existence of fluorine. 

~ 10. In p. 144 of the Review, the writer thinks proper to di«* 
pule the accuracy of my experiments on hydrocarbonic oxidfli 
though it is evident that he has never repeated them. I have 
prepared this gas at least a dozen of times ; have exhibited itt 
properties to my students; and it has been repeatedly examined 
and analyzed by my pupils. 

1 1. In the same page, the Reviewer denies that 1 ascertained 
in 1810 that chloric ether is a compound of olefiant gas and 
eblorine. 1 reffer the reader to my paper on the aabject printed 
in the first volume of the Wemerian 1 ranaacttons, p. 616, -U< 
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'«9iili6tid a'Mt of eKperimenlits on* it detailed; ahdniy coneliiefiM 
from* themy 8i6 follow*: ^'^It it it ttubsltnce ^t a nature mite 
peculiar^ and vefema^ to conrnst of th€i two gases simply comUned 
■together." I did not determine the 'proportions m which tll6 
two gases unite ; that was reserved for Colin and Rot>ii[}uet'; 
but- my experiments left me in no doubt respiting the consti- 
taents. • • ' 

** In the same paper we find him usring for anotlier analysis aa 
^Ufiant gas^ which^ by his own account, contained 16 per cent, 
of common air, and the oxygen gas was mixed with 1 1 per centl 
4>f common air. We would hke to know bow he ascertainisd s^ 
•^eciseiy the proportion of common air when he was in the habit 
of operating with such impure materiak."— ^Review^ p. 144.) 

I shall gratify this laudable curiosity of the Reviewer. I 
ascertained the volume of oxygen ^as in the olefiaiit gas bf 
means of nitrous gas, employing Dsuton's formula for the pur^ 

Sose. This volume, when found, I multiplied by 5, andconii^ 
ered the product as the volume of common air mixed with tlif^ 
defiant gas. I ascertained by repeated trials the volume of pur^ 
hydrogen, which leftthie smallest residue when detonated with 
the oxygen gas* The pure oxygen was obtained by taking half 
the volume of this hydrogen gas. The residual volume I consi^- 
deredas azote. To it 1 added one-fourth of' its volume, and 
called the sum the volume of common air present. Oxygen 
containing 1-1 1th of its bulk of common air is fitr from impure* 
It contains about 92 per cent, of pure oxygen, and only 8 per 
cent, of azote* With such a gas, very good results may bis 
obtained. Indeed in many cases it is expedient to diminisn- the 
purity of the oxygen gas employed, by mixing it with a certain 
portion of common air. 

12. But we come now to what the Reviewer seems to have 
considered as his master-piece, — his defence of Mr. Brande's 
notion, that carburetted hydrogen gas is merely a mixture of 
olefiant gas and hydrogen gas. By this time I dare say he is 
ashamed of what he has written on* this subject, and would 
willingly barter nine-tenths of iris wit for one-tenth of my preci- 
sion. For Dr. Henry's paper published last summer in the Phi- 
losophical Transactions has demonstrated the peculiar nature of 
this gas, if any demonstration was necessary. Indeed "my state- 
ment in the Amtab of Philosophy, xvi. 380, was decisive of the 
inaccuracy of Braude's views. That a mechanical mixture of 
three volumes of olefiant gas and two volumes of hydrogen 
should be uniformly extricated from stagnant water in dl places 
would be* truly miraculous. Dr. Henry found its specific gravity 
the same as I had done, and that specific gravity is incompatible 
with Bnmde^s notion, as stre indeed all the properties of the gas. 
Hhe Reviewer has ntisHntated n<y reasoning in the Annab:bik 
it is not worth' whUe to put him right. If Mr. Brande ciioosek 
'topermtiQ biii iiipaion m tiie>f^ l^^t^ 
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jl^othitag to say to the cootrary. Let my arguioientts anf^die 
experiments of Dr. Henry on the one band, and the Btatemente 
of jM[r. Brande and the witty observajions of the Reviewer on 
^e other« be placed in opposition to each other, and l6t the die- 
flpical world judge between them. 

13. With respect to my mode of taking the specific gr a v fty 'df 
jphosphuretted hydrogen gas« the Reviewer oDserves': ^^'nh 
confession betrays poverty of invention, and imoran^e of the 
imeUiods previously practised in such cases."— -{Keview, p. 147.) 
This observation from an individual, who, so far as is known tb 
the public, never took the specific gravity of a gas in. his lift, 
^d directed a£;aihst me, who have aetermined the specific fp^ 
vity of more than 20 gases, with a degree of care and accnrai^ 
aeldpm eoualled, and never surpassed, had surely been better 
^pwred. I affirm that my method is susceptible of greater accti- 
racy than that which the Reviewer insinuates that I did not 
know; and this I affirm from having repeatedly tri6d both 
methods. , The less complicated an experiment is, the greater 
is the chance of accuracy. 

14. In page 149 of the Review, a most indecent attaqk is 
sde upon a paper of mine printed in Nicholson's Journal; vol. id. 

p. ^2, ''On the Compounds of Sulphur and Oxygen.'^ Tins 
pkper, was printed so carelessly that the meaning in severU 
places is n^uch obscured. The experiments described in it were 
' iiKade with an apparatus by no means well adapted for accuracy; 
but they were so often repeated, and so carefully, that the errors 
4(i6mmitted are inconsiderable.- In my calculations, I employed 
Mr. CheneVixV analvsis of sulphate of barytes as a datum, wbith 
ii^ now known to be maccurate. When the error thence arising, 
'and vvhich has nothing to do with my experiments, is corrected 
{[and it is in any one's powet to make the correction), the expe- 
nn^eAts related in pages 95 and 96 show that sulphurous aciaia 
'Composed oif 

 Sulphur. ,, ..••.. 48*17 

; Oxygen. ..;........ i 61*83 - 

100-00 .' 

' '  " •  i 

; . Now the true composition of the acid is now known to be : ' 



. j. Sulphur..:^ 60 

, . Oxygen, i.. ; 50 

100 

  i.  

; ' \¥itl the Reviewer pretend that this result is not near enou|{h 

' ''the truth ' to warrant whati fai^ve i^aid in my System? Let him 

' itompare it with the lateiit ihalysis of Berzelius, and see whether 

it wm suSer by the comparison. As for the experiments of Davy» 
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which the Reviewer reTers as the first which established Uie 
true composition of Eulphurous acid, 1 am not acquainted with 
them. 

15. I may leave the Reviewer'a remarks on my aCcounl j&f 
arsenic to any reader of the least candour without being appre- 
hensive as to the result. My statements in the System (aa the 
reader will find) were deductions from the experiments of Bev- 
zeJius, which I have since found not to be quite accurate. The 
true atomic weights of arsenic and its comnounds are given in 
iper in the Annals uf Pliilosophy (New Series}, vol, i. 
and vol, iU p. 139. 
IG. The Reviewer affirms that the analyses of Vauquehh, 
Arvedson, and Gmelin, all concur to show that the weight of an 
atom oflithia is 2*3, and that I, in defiance of these authoriLiefi, 
make it 2*25. — (Review, p. 150.) I have shown in tlie very page 
to which the Reviewer alludes, that the mean of the expenmertte 
of Vauqueiiii and Arvedson give the weight 2254, wnich veiy 
nearly agrees with my number, 

17. The remark upon my directions for forming muriate of 
barytes (Review, p, 150) shows that the Reviewer is not practi- 
cal^ acquainted with the making of this salt. 1 have made it 
very often, and have tried the Reviewer's method aS well as 
others. The directions in my System I think the best. Nothing 
is gained by keeping out the iron of which the author spe&kfl ; 
because the muriatic acid of commerce is never free from that 
metal. You must, therefore, heat your salt, and redissolve it in 
water and crystallize, before you can get it in a state of purity, 
whatever care you take to exclude the iron mixed with yoar 
barytes. During the last two years I have generally prepared 
the salts of barytes by fusing the sulphate with an alkaline car- 
bonate, washing off the alkah, and then dissolving the carbon- 
I ate of barytes in the required acid. I am not sure that this 
I method is more economical than the other, but it is less troii- 
I blesome. 

1 18. The absurdities respecting manganese to which the 

I Reviewer alludes (p. 150) are absurdities of his own, not of 
' mine. I leave him to correct them at his leisure. As for ray 
'' account of steel, which he says has long been the ridicule of 

E' ractical men (p, 150), I have only to say that I have given the 
est account of it which I could. I have witnessed the pittcess 
several times both in England and Scotland, and have availed 
!: myself of the description of it pubhshed by Mr. Colher in the 
I fifth volume of the Manchester Memuirs, 1 mast rest contented 
' in my ignorance till Mr. Brande thinks proper to enlighten the 

worid on the subject. 
: , 19. The sneer against me (Review, p. 151) for not adopting 
^ „ Mr.. Oouoran'a estimate of the composition of the mercofid 



paper, I did not allude to these eittimates. I can make allow 
OBce lor errors eten in a good paper. If this were not made. 
what chemical paper would be entitled to praise 1 Where is tbe 
chemist to be found who has not very frequently fallen into 
analytical mistakes 't 

20, The sneers at my account of ammonia Could not bavtf 
come! from any writer of the Bmal'est candour. I do not attempt 
tiff reconcile the disoordanl statements. My own of conr&e are 
Uloee which I consider as nearest the truth. Even they would 
require to be re-examined. The esperimenta were made 20 
years ago, when neither my weights nor my measures were so 
accurate as they are at present. 

21. Tlie Reviewer is quite indignant that I have given Mf, 
Dalton'B table of the strength of sulphuric acid, instead of Dr, 
lire's. — (P. 153.) I consider Dalton a, as far as it goes, as the 
best of the two. To a practical chemist, such a table is in fact 
«f very httle use. I find it of none, except in the rare case of 
having a dilute acid by me. My method of proceeding is this; 
I keep by me a few pounds of sulphurii; acid, which I have puri- 
fied by distillation, and concentrated as far as possible. Such 
acid has the specific gravity 1'8447, and is composed of 6 real 
acidandl* 123 water; consequently fi-J grains of it contain exactly 
6 grains of true acid. I can weigh the exact quantity of ttos 
^td wanted wiih as httle trouble as of diluted acid ; I oiler- 
wwds dilute this portion at pleasure. Indeed I have a glaH 
measure graduated to grains, by tvhich I can measure tJie 
quantity of acid when minute precision is not wanted. A table 
wtnilar to that of Dr. Ure's, we find of no use in my laboratory. 

22. The sneer about lampic acid (p. 133) had better have beea 
omitted, Mr. Daniell having himself acknowledged that this acid 
ia merely the acetic, and consequently verified ray opinion. 

23, I do not believe that in the whole history of chemistry any 
thing can be pointed out more uncandid or unjust than the 
Reviewer's remarks upon my paper on Oxalic Acid, published ia 
the Philosophical Transactions for 1807. I did not succeed in 
ascertaining the exact proportion of water contained inthisacid^ 
my method (simply heating the acid on a sand-bath) not being 
capable of separating the whole water. The consequence of this 
was, that my oxahc acid contained water, and of course my data 
for determining the composition of the oxalates being wrong, 
their composition is inaccurately stated in my paper. To cor- 
rect the error it would be necessary to subtract the portion of 
water which I allowed to remain in the acid. If the Reviewer 
does so, he will find my results tolerable approximations. 

The value of the paper does not depend upon these numerical 
ftaalyses. It contains a great deal of matter, of which I have 
oniformly availed myself in all the editions of my System pub* 
Inhed since 1807. I may mention here that Berard wrote tfc ' 
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.I>W§|^oa:l^e^0we«subkct soon after me, an4 on purpose to recr 
tify my analyae;3 ; Ibut nis results deviate as far from the truth a» 
oiinei and obviouslv from the same cause. 

The allegation oy the Reviewer, that my analysis of oxalic 
acid was inaccurate because my oxalic acid still retained 32'5 
per cent, of water is disgracefully unjust. Hjb must have known 
that my experiments were not made upon oxalic acid, but upo^ 
a dry oxalate. No water existed in the acid as I employea it, 
aiidy therefore^ none was to be deduced. My near approach tQ 
truth in these experiments, notwithstanding the numerous di£Gi- 
Gulties attending my method, afford unequivocal evidence of the 
great care employed in the experiment. 

I may mention here that Berard in his paper denied the 
existence of binoxalate of strontian, I have frequently formed 
this salt since, as well as binoxalate of barytas. They are both 
crystallizable and well defined salts. 

24. The Reviewer's observations on my analysis of chloride of 
lime (p. 156) are so ridiculously absurd that it would be wastd 
of time to make a serious answer to them. Does he know so 
little of this substance as to suppose that chlorate of lime ever 
does or can enter as a constituent into it ? If he thinks so, I 
would adyise him to try a few experiments on the passage of 
chlorine gas through dry lime. They would cure his petulance* 
and give him some information on a subject about which ht 
obviously knows nothing. 

25. The Reviewer's remarks about the quantity of muriatic 
acid gas absorbed by water (p. 157) are as usual very witty ; but 
the wit does not affect me. I have given the result of my expe^ 
riments. Let him repeat them, and show them to be inaccurate, 
and then sneer away and welcome. Till then I shall only sayj^ 
that it is easier to sneer than to experiment. 

26. The Reviewer's remarks on my account of the mode of 
preparing chlorocyanic acid are shamefully unjust. 

27. I have now noticed all the Reviewer's attacks upon me 
for want of knowledge, which seem entitled to any observation, 
with the exception of two, whicli I cannot with propriety pas§ 
over in silence. I must still, therefore, request tne reaaer's 
indulgence for a short time before I conclude. I shall first quoti^ 
the following paragraph from the Re.view : 

'^ Mineralogy, which now begins to assume the systematic 
aspect of the other parts of natural history, by the labours of 
Werner, Haiiy, Mohs, and Jameson, is here exhibited in a truly 
chaotic state. He has no allusion whatever to the i^atural his- 
tory method of Mohs, which promises to do for the study of 
jBinerals what the sexual system did for plants ;. enabling a 
person on taking up a specimen to refer it to its peculiar class^ 
order, genus^ and species, till he discovers its name and varioue 
xelations* His first chapter '' On the Descriptioiji of Minerals,** 
i» copied from Prof. Jameson's l*reatise on the External Charac** 
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ters. We find the Eame chapter, in the same words, in the 
former edition, but with a reference to Mr. Jameson, which it 
now suppressed. The only observable alteration, indeed, in his 
present article on Mineralogy, is the erasure of Prof, Jameson's 
name wherever it formerly occurred." — (Review, p. 166.) 

The arrangement of minerals which I have adopted is that of 
Werner, with a few slight alterations to fit it better for a chemi- 
cal work. If it be a chaos, then the same term may be applied 
to every system of mineralogy which has hitherto appeared. 
How far the Reviewer's statement, that the Mineralogy in my 
sixth edition is just a reprint of that in the fiflh, the reader wiD 
be enabled to judge when I inform him that it contains no fewer 
than 38 new species, the names of which I shall here subjoin for 
the Reviewer's satisfaction : 
Turquoise, Bucholzite, 

Peiiom, Papereoal, 

Colophonite, Kucairite, 

Uelvme, Tennantite, 

Eudyahte, Seleniuret of copper, 

AUophaiiite, Bismuthic carUooate of copper. 

Basalt jasper, Titaneous iron ore, 

Spherulite, Sulpho-arseuiate of iron, 

Kai-pholite, Skorochte, 

Mesolile, Kuebelite, 

Skolezite, Carbo- silicate of manganese, 

Petalite, Glance nickel, 

Gieseckite, Wodan pyrites, 

Ambligonite, Arseniate of nickel, 

Caranthine, Antimonial sulphuret of lead, 

Calamite, ' Arsenio-sulphuret of lead, 

Baikahte, Antimonial arseniate of lead, 

Fassaite, Tungstate of lead, 

Polyhalite, Aluminate of lead. 

Besides these new species, which constitute no trifling addt- 
tion, I have changed ine position of a considerable number of 
species, rectified the description of more than two-thirds of the 
whole, and added many new analyses, all indeed that had come 
to my knowledge, I conceive, therefore, that the attention 
which I paid to this part of the work, and the improvements 
introduced into it, are much more considerable than could have 
been anticipated. Instead of censure, therefore, I was entitled 
to no small degree of praise. 

With respect to the system of Mohs, which has been adopted 
by Jameson in his last edition, I must confess myself an incom> 
petent judge, because I do not understand it. I have perused 
^ohs' little treatise on the Characters of the Classes, Orders, 



e Classes, Orders, 

luthor did me the 

honour to present to me. I have likewise rend the account of 



Genera, and Species, a copy of which the author did me the 
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*' ffiB''method pubiisTied in tbe Edinburgh Jgnmal ; but neither of 
■■' these accounts puts it in my power' to understand the nature of 
■" the arrangemient. Mr. JairtesOn's last (-ditioTiis a cypher with- 
out ak^. Underthese circumstances, I thought inyself obliged 
' to omit my references to Jaftlesorn's System. I could not 
refer to the old edition after the author had published a new 
one ; and I could not refer to the new edition, because I did not 
understand it. Thus circumstanced, I thought the best tHiiig I 
 could do was to r^fer to "Hoffman's Miherddgy, iuatea'd of 
Jiimeson's; It contains tlie Wernerian descriptions in the vefy 
words of Werner; and is the original from which most of Jariif. 
soh's descriptions are taken. 

But even if I had understood Mohs's system, I question if"! 
should have adopted, it, because it is not adapted to a chemidil 
view of mineraJe. If Moha succeed in establishing an artifici&l 
system which will enable the student to find out the name of 
any mineral of which he may happen to have a specimen, he wiU 
perform a very useful taak. But surely it will not be said that 
the l^st editiop of Jameson's Mineralogy is in this predicament. 
*In a chemical treatise, the composition of minerals is th* 
most importaut point. KowMohs has not paid any attention to 
the composition of minerals, but has been guided by something 
respecting the crystalline shape which he has not put it in our 

fow^r to uiiderstand. 1 shall give one order as an example, and 
select it the rather because all the minerals arranged in it 
' are chemical c(U(9p9vtiids.L . ','' 

- ,.'-» , ■''"^^V" ",'O^aimiif JVI.— Bakyte. 
Genbb I. — Lead Spur. 
yp. 1. Sulphaite of lead, 

2. Molybdate of lead, 

3. Chromate of lead, 
f,-, , .|_'iU-PhosphatE of lead, 
I,.. ,;,.5^,C^honate oflead. 

' ' Gbnus \\.—Hal-Bor!/l. 
Sp, 1, Carbonate of barytes, 

2. Sulphate of barytes, 
■ijt; 3. Carbonate of strontiau, 

4. Sulphate of sti'ontion, 

; <3bnus III. — Tiuigiteti. 
Sp. 1. Tungstate of lime. 

Genu6 IV, — Calatnhiti. 
n' Sp, 1. Silicate of zinc, '  

; ' 2. Anhydrous carbonate' ofzinci'*4 'J* i^woil 

3. Hydrous car\)onate oHmc. 
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Genus V. — Red Manganese. 
_fy^ . Sp, 1 . Silicate of manganeee. 

5^;- , Gemus Yl.— Sparry Iron. 

  ,1. Sp. 1. Carbonate of iron. 

,' 'Now I appeal to every reader whether a chemist could adopt 
sucb an arrai^ement. All minerals are probably saline com- 
pounds, and Berzeliua has gone a considerable way to prove 
this ; but £ do not consider mineralogy as yet ripe for a true 
chemical arrrangement. Much labour must still be bestowed 
upou the chemical analysis. I have been occupied with the 
Jseolites occasionally for more than a year, aad the 14 or 15 
minerals which I have already analyzed have given me much 
additional information — enough to euable me to arrange my own 
cabinet ; but not to publish a Eystematie arrangement of even 
the zeolites. I would stilt allow the Wemerian arrangement to 
remain, were I to publish a new edition of my System to-morrow. 
By the united exertions of chemists in every part of the world, 
a true natural arrangement of minerals will, by degrees, he 
accomphshed. Hat J'esthm hide is an excellent adage, of which 
the Reviewer would do well to avail himself. 

The only other point to which I think it will be necessary to 
allude is, the animadversions of the Reviewer on my chapter on 
the analysis of minerals. He has pointed out one or two typo- 
graphical errors, and invented as many more. This chapter 
was written nearly 20 years ago, and consists chiefly of speci- 
mens of the mode of analyzing minerals taken from the best 
analysts. Since that time I have repeated more than once 
almost every analysis contained in it. I could certainly have 
improved it somewhat ; but to have given accurate formulas for 
the analysis of every mineral is still beyond our power. A pre- 
cise knowledge of the atomic weight of every constituent of the 
mineral kingdom is an essential preliminary. This I have been 
acquiring only since my sixth edition was pubhshed. Even at  
present my knowledge is incomplete, some very essential atomic 
numbers being still wanting. We lie under very great 'obliga- 
tions to Klaproth, and Bocholz, and Vauquelin, for their nume- 
rous analyses of minerals. They have greatly enlarged our 
knowledge of the mineral kingdom ; while they have invented 
many methods of analysis, wnich have added much to the 
resources of the practical chemist. But we still require more 
accurate methods than those with which ^ese chemists weK 
satisfied, before we can acquire that precise knowledge of tJie 
composition of minerals which is requisite for an accurate che- 
mical arrangement. Towards this desirable object, I have 
turned a great deal of my attention, and have contrived a vuiety 
of inetbods for bringing the -art of analysis to the requisite 
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degree of perfection. Some of these I have occasionally pub- 
lished ; and I am not without hope of being able, in the course 
of time, to lav a practical! system of chemistry before the pubUc. 
One part of this system indeed^ that which respects the gases, I 
have nearly completed. But salts, metals, and minerals, present 
so very ektensive a field, that lam apprehensive lest the Ufe of 
one individual should be too short to traverse the whole of it. I 
take this opportunity of calling the attention of chemists to 
thfe importance of such a desirable object. The joint labour of 
many may' accomplish with c»a«e what would surpass- the most 
gigantic efforts of a single individual. 

Thus have I finished my remarks on Mr. Brande's Review of 
my Syfi(tem of Chemistry. When I perused it for the first time 
with attention in the month of February last, the impression 
which it left upon my mind was, that many of the animad versions 
must be well founded. They are made with an air of such con* 
fidence and plausibility that they are well calculated to make an 
impression on the reader. Aflei* having thus investigated thein 
one by one, I am amazed to find how very few of them have anir 
justice in them, and feel fully confident that every reader win 
participate in my astonishment, and agree with me that a more 
nncandid review has scarcely ever appeared, and that it fixes an 
indeliUe stigma both on the editor and die author. 



Article !!• 

Astrofiomical Observations, 1822. 
By Col. Beaufoy, FRS. 

Bushey Heathy near Stanmore. 

Latitude SP 3T 44'S" North. Lonptudc West in time V 20*93". 



^ 



Feb. 23. Emersioii of Jupiter's third J T^ 7' 13" ) Mean Time at Bushey. 

satellite { 7 8 34 > Mean Time at Greenwich. 

Teh. 27. Immersion of a smaU star per ^ g 3^ ^^ ^^ ^j^^ ^ ^^^ 

• moon ....^ ' 

Feb. 27. In^^ionof asmidlstorper jg 53 g, Mean Time at Bushey. 

Mar. 1. Emosion of Jupiter's ftrst < 6 d6 87 > Mean Time at Bushey. 

satellite ( 57 48 { Mean Time at Greenwidi. 

Mar. 2. Emersion of Jupiter's second C 6 35 33 > Mean Time at Bushey. 

satell i te ..:.. » ( & 36 54 ^ Mean Time at Greenwich. 



* 



The oocultations of the stars by the moon were made under very favourable drcum- 
stances, and their brilliancy remained undiminished till obscured by the dark limb of 
the moon. 
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MTperimenls and Obsei-vatioiis on the Resistance of Water, with 
Remarks oh the Apparatus. By Col. Beauioy, FRS. 

(To the Editor of the Annals of Philosophy.) 
BEAR SIH, Buikcy Uealh, MUrclt 4, ISSS. 

Is the third volume of Uie Armals of Philosophy, Dr. Thom- 
son pubhshed several of the experiments made at Greenland 
Dock, between the years 1793 and 1798, on the resistance of 
water to variously shaped bodies. Among these were the direct 
and obhque resistance of two square iron planes, whose united 
surfaces measured 2-972 superhcisd feet, the centre of each plan^ 
being immersed three feet beneath the surface of the water. Ou 
reference to the original papers, I am persuaded that an error 
wa« committed in placing the planes obliquely to the impulse of 
the fluid, instead of diminishing the angle of incidence from 50 
to 40 degrees ; for it appears that when the planes formed the 
iuigle of 60 degrees with their path, the motive weight of 134 
pounds produced a velocity of 4'675 feet in a second, Mid that 
the same weight gave exactly the same result when the planes, 
obliquity was reduced to 40 degrees. That this statement is 
incorrect is proved by a motive weight of 33^ pounds, which, 
when the angle was 60 degrees, drew the planes with the velo- 
city of 2,283 feet per second, and at an angle of 40 degrees, 
2,366 feet. In consequence, in the annexed Table I, I have 
rejected the experiment at the angle of 40 degrees, and com- 
bined those at the other angles, with some experiments not pre- 
viously inserted in the Annals. The experiments were reduced 
to the same velocity, six feet in a second, by finding the expo- 
nent m of the resistance : according to this formula, m = 
w' V - tw"" ' ^ ^"'^ ^ representing the motive weights 134 and 
33 v, and V and v the corresponding velocities. By calculating 
the exponent m for every angle of obliquity from 90 degrees to 
10, nine values are obtained, the mean of the whole is 2'OIM, Or 
somewhat greater than the square of the velocity- The exponent 
plani 



m beii^ found, the various resistances the planes met with at 
the di^rent angles of incidence, and moving with diiferent velo- 
cities, are reduced to the same velocity six feet per second by . 
mating R = r x — -, and the motive weights calculated by 
this formula are written down in Table I. To compare the 
experiments with more facihty, the resistance of the two planes 
are reduced to the area of a square foot, or 42,81*5 pounds, and 
beneath these reduced resistances are placed the sines to radius 
42,885 poaaAs, by which it appears that the sines exceed the 
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resistances from 90 to 30 degrees. At this angle the numbers 
are nearly equal, the resistance being rather greater ; afterwards 
the sines again exceed the resistances* This comparison might 
have been more readily made by dividing all the resistances by 
the greatest resistance^ and under these ratios placing the natural 
sines which are to be found in manv books of logaritluns. 
These numbers and their squares are also inserted, and in no 
one instance do the experimented resistances coincide with the 
square of the sine. Tne reduced direct resistance when com* 

?ared with the plane's resistance at six feet in a second, see 
'able II. is in excess 2^ pounds. This discrepance may be 
partly attributed to the larger surface of the two planes, and 
partly to subsequent improvements of the apparatus with which 
the experiments of Table II. were made. A motive weight of 
42,885 pounds, according to the experiments in that table, would 
produce a velocity of 6,687 feet per second. 

Two circumstances affecting the oblique resistance are the 
negative pressure and the accumulation of the fluid on that part 
of the plane on which it first strikes ; that such an accumulation 
takes place is well known to practical men from the greater 
stress of the weather brace above the lee one of square sails 
hoisted by die middle, and forming an acute angle with the 
wind's direction. This fact is exemplified in the custom of 
slinging the yards of luggers by the thirds, by which one-third 
of the yard is before, and two-thirds behind the mast, and an 
equilibnum of the pressure of the wind is produced. That non- 
elastic fluids produce a similar efiect was clearly shown in the 
rudder of the vessel built under the inspection of the late Earl 
Stanhope. His lordship, with the view of lessening, or rather 
annUiilating, the labour of the helmsman, caused tibe pivots of 
the rudder to be inserted in the middle of the uppef and lower 
surface, but on trial to produce the desired equipoise, it became 
necessary to shift the axis a third of the rudder's length, reckon- 
ing from the foremost extremity^ From these observations, it 
appears that the oblique resistance of a plane consists of four 
parts, the impulse, the friction, the minus pressure, and an accu- 
mulation of the fluid on the fore part oi the inclined surface. 
Tliat these experiments are superior to any yet pubUshed may 
be inferred, without arrogating any ^eat merit to those who 
made them, from the size of the experimented bodies, and to the 
accuracy of the apparatus which measured the velocity of the 
moving bodies to a small fraction of a second, a circumstance 
essentially necessary to obtain accurate results. It is most 
desirable that experiments of this kind should be repeated ; and 
I anticipate with much pleasure the pubUshing of the second 
volume of Hydraulic Experiments made at Fahie Mines, in 
Sweden, under the scientific and able management of Messrs. 
Lagerhjelm and Kallstenius, at the expence of the Minecal 
Society. 
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In the Annals for October, 1815, Prof. TliomGon did me the 
favour to insert a table of experiments on the direct resistance of 
water to a plane one foot square, and immersed to the mean 
depth of six feet, but owing to an inadvertency iu copying the 
eighth column, entitled " Exponents of the Minus Pressure," 
was erroneous, and, therefore, expunged, I have now the 

Sleasnte of sending another. Table II, which does not materially 
iffer from the former, excepting in the last column. The first 
contained the resistance of a square plane ; the present, the mean 
resistance of a square and round plane, each containing 144 
square inches, or one superficial foot. 

Column 1 contains tne velocity of the planes through the 
water in feet per second. 

Column 2, columns of water, tlie base of each being one foot 
square, and the respective altitudes equal to the fpace through 
which a heavy body must fall to acquire the velocity of one, 
two, or three leet, &c. in a second. 

Column 3, the weights of the different columns of water in 
lbs. avoirdu poise. 

Column 4, the mean resistance of the two planes in lbs. avoir- 
dupoise. 

Column 5, the difference between columns 3 and 4. 
. Column 6, the minus pressure found by experiment. 

[ In Column 7 is set down the exponents of the minus pressure. 

These exponents are found by calculating the various values of 
m answering to one and two feet, and the corresponding weights 
•1616 and '6075; then two and three feet, and the correspgnd- 
ing weights -6076 aud 1'2973, and so on as far as 12 feet. The 
mean value of the eleven exponents, 1,7646, is then used, and 
the table extended to 20 feet ; but the same rehance is not to 
be placed ilpou the resistance of velocities exceeding 12 feet per 
second. 

The minus pressure is thus determined : Figures 1 and 2 have 
the same fore and middle parts ; the bows or -foremost extremi- 
ties wedges each oblique side, measuring three feet, and the base 
one foot ; the middle part a cube one loot square ; the stem or 
hinder part of fig. 1 is likewise a wedge whose obhque sides 
exceed the foremost by one foot and six inches, these sides 
being four feet and six inches long. It is evident by inspecting 
the two figures, that as their fore and middle parts are similar, 
the difference of resistance, after deducting the friction of the 
water (which in all cases, the planes excepted, has been done), 
must proceed from the form of the stems. The experiments 
made with these bodies, 1 and 2, are contained in Table 3. To 
corroborate the above experiments, solids 3 and 4 were em- 
ployed ; these, like the former, had the same fore and middle 
parts, the bows circular, and the centres cubical, but in fig, 4, 
tie wedge stern end was taken away ; therefore the variation in 
tie resistance in this case, as in iW teimai , ^tQCfids from alter- 
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ing thd after extremity. The experiments made with these 
bodies, 3 and 4, are contained in Table 4, and show, hke the 
former, a considerable increase of resistance. The minus pres- 
sure found by these last experiments is set down in Table 2. 
The minus pressure thus ascertained rests on the supposition 
that a wedge whose oblique sides exceeds the width ofthe base: 
four times and a half is devoid of that kind of resistance. To 
clear up any doubts on this subject, experiments were made with 
bodies 5, 6', 7, 8, 9, 10; the stem ends of solids '6, 8, 10, were 
shorter than those of 6, 7, 9 ; the obUque sides of these mea- 
sured in length three feet, and the oblique sides of the others 
four feet and one half. Tables 6, 6, and 7, contain the experi- 
ments, with these figures, and justify the conclusion that the 
minus pressure of those solids that have the longest after extre^ 
mity is so minute that it may be considered as nothing, and 
consequently rejected. 

By consulting Tables 3 and 4, it might be concluded that of 
ail the variety of forms of which the stem end is susceptible, the 
most obtuse would have the greatest minus pressure. To prove 
or disprove the justness of this inference, the resistance of solids 
11, 12, 13, were found, the last being the same as figure 2, that 
is, with a square stern. F^g. 12 is the, same as fig. 8, tumed 
end for end, or the hind part made the bow and vice versa ; but 
the stem of fig. 11 is an equilateral triangle. The result of these 
experiments is set down in Table 10, and it is very singular that 
an equilateral triangle so far from diminishing the minus pres- 
sure, augments it; and, on the contrary, a semicircular after 
body diminishes the minus pressure. The effect of joining an 
equilateral triangle to the base of an isosocles considerably 
augmented the resistance near the surface, as will appear irom 
the following experiments : A wedge 43 feet in length, 4*76 feet 
in width, and 1,28 feet in depth, and nearly immersed, required 
a motive weight of 395^ pounds to draw it 12 feet in a second 
through the water by the vertex. On the addition of an equila- 
teral triangle to produce the same velocity, 470 pounds were 
requisite, being an increase of 74^. pounds. That the shape as 
well as length contributed to dimmish the negative pressure 
appears by comparing the result of fig. 12 with tig. 11, as con- 
tained in Table 8. Tne minus pressure of fig. 9 being nothing, 
it might be expected that the plus pressure or head resistance of 
this figure would be the same as the weight of water contained 
in Column 3 of Table 2 ; but on examining Table 2, the head 
resistance is smaller ; consequently the plus pressure increases 
in a less ratio than the squares of the velocity. 

Some observations on the size of the bodies, and the difficul- 
ties experienced in making the experiments, may not prove 
unacceptable to those who hereafter engage in a similar employ- 
ment. It is recommended that the size of the bodies whose 
resistance is to be determined, should, if square, not exceed <yEs& 
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foot in diameter; at first sight it might appear that tlie Jargei- 
the surface, the more accurate the experiment, which, though 
true in theory, ie false ia practice, for targe solids both by bulk 
aad weight became unwieldy, and coasequently difficult to 
manage ; and when experiments were to be made beneath the 
surface of the water, considerable trouble occurred in accurately 
placing, and firmly securing, the immersed body to the conduc- 
tor. When practicable, only one bar should be used in attach- 
ing the upper and lower bodies to each other ; the shape of the 
bar should be elliptical with the transverse or longer diameter 
parallel to the centre line of the experimented body. This form 
of bar ia advantageous on many accounts ; it meets with less 
resistance, is not so liable to bend from the impulse of the water, 
and answers the purpose of a rudder by a small alteration in its 
parallelism, which, without affecting the accuracy of tlie experi- 
ment, will prevent the conductor from deviating with its attached 
solid from the intended course through the water. It would be 
a. further improvement if the tremulous motion of the iron bar 
caused by its elasticity was prevented, which might be done by 
placing the bar in a metal case, and filling up the vacuity witii 
melted lead. The part of the bar which passes through tlie con- 
ductor should be circular, that the figure attached may be 
placed accurately by turning the bar ; and a mark should be 
made on the bar, and another on the upper part of the conduc- 
tor, which ought to correspond when both are truly adjusted. 
At the bottom of the bar, a concave screw is cut, which fits into 
one of a contrary description that projects from the soUd whose 
resistance is to be found. To prevent the bar from sinking, and 
being lost when necessary to detach it, the upper part was 
formed into a hook, and to this was fastened a line. 

One of the principal reasons for recommending one bar in 
preference to two, originated from the loss of time, trouble, and 
vexation, in the year 1796, proceeding from the use of two. 
Many of the experiments made at that time were so extremely 
discordant as to induce a belief that the particles of water when 
once displaced did not arrange themselves in the same manner; 
but on reflection it was thought that the bars which were q'Un- 
drical, one inch and a half in diameter, and sis feet asunder, wexa 
fiuf&ciently close for the eddy water of the foremost to affect the 
resistance of the hindermos^ which, on a furtiier separation of 
the bars to nine feet, was found to be the case ; at the same tims 
it was deemed adviseable to alter the shape from a circular to aa 
angular figure. In making experiments of this kind, it is neces- 
sary to have a considerable length of line to draw the figures by. 
To avoid the inconvenieuice of a high mast which, if a single 
pulley was used, would be unavoidable. A system of pulleys 
was adopted, and it was found from experience tliat two doubts 
blocks answered the purpose exceedingly well. The aheayes or 
ftfjieuls oi' the hloak were not placed io one shell, or aide by 
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side, but under each other ; and thte lower sheave of; the block 
fastened to the top of th^ mast was sftfaller, and the uppermost 
sheave of the lower or movable block was also the smaller. 
By this arrangement every part of the line was parallel, and the 
uncertainty caused by the friction of the line a^inst the sides 
of the frame avoided- The diameter of each of the larger wheels 
was ten inches^ and that of each of the smaller, seven inches ; 
and for the sake of lightness and appearance, they were inserted 
in iron frames^ put together with nuts and screws, for the conve- 
nience of taking to pieces. A double cyhnder would answer the 
purpose of a (System of pulleys ; but so much inaccuracy is 
caused by the friction of the hue in wmding as to exclude this 
.contrivance. 

The shape of the conductor represented by figure 14 is prefer- 
able to any other. The total length 26 feet, each oblique end 
mx feet, the depth one foot, and the breadth one foot nine 
inches to two feet ; the middle part was excavated within an 
inch of the bottom, sufficiently capacious to admit a quantity of 
iron or lead ballast to sink it and its attached body within an 
inch or somewhat more of the surface of the water. To prevent 
any alteration in the trim, the water should have access to the 
hollow by means of small holes, in which the ballast is stowed. 
The attached body or solid, whose resistance is the object of the 
experiment, ought to be rendered heavier than water by insert- 
ing cylinders oFlead, so placed that the centre of gravity may 
be at the place where the bar is inserted. 

Prior to the commencement of each day's experiment, the 
conductor, with the attached solid, should be weighed ; that is, 
as much additional known weight placed on the conductor as 
will sink it lev^l with the surface of the water* If, on a second 
day's trial less weight from the absorption of water i^ requisite 
to sink it, ballast must be taken out. The conductor is perfo- 
rated in the middle, and near the commencement of the oblique 
:8tem, to admit the hwtj, A minute alteration when in motion of 
the horizontal position of the conductor, from the resistance of 
ithe water to me under body is made evident, by the water run- 
ning abov^e the thin edge of the bow or forepart. The edges of 
the bow and stem should be protected firommjuryby thin pieces 
jo( iron^ The correct velocity, or the true resistance, is the latter 
part of the course ; and after the line which gives motion is (if 
immersed during the run) above the Water. Attention must be 
paid to this circumstance, or no accurate result can be expected; 
for the error will be in die compound ratio of the length an4 
^^io^ty of the line which is in contact with the water. 

Jreffiiain, dear Sir, truly yours, 

JVIabk BEAUFoy. 
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880 D.'t JJcp^.fO C.'« ObitrvatioHs [AruL> 

" J.-i—   >"- - Article V. 

'^I^i^^ to &! tibservaiioH' on Mr. HerapOth'i Theory. 
' j - (To the Editor of the Aiinah of Philosoj^iti.) 

! aR> 

If ym think the following answer to C.'s obeervations on Mr. 
Herapath's theory worthy of a place in the AnnaU of Philosophy, 
it i» At your disposal. 1 am t^jr, 

1 ' . Your obedient servant, D. 



" He who has publiahed a theory on any point in philosophy," 
yottf correspondent C. gives us to understand in his attack aa 
Mc. Herapath, " baa no right to complain " of any obiiervatioa& 
teading to expose itti fallacy j and from the mode of biii own attack 
we may, I suppose, add, in whatever manner they may be made. 
Wiithout inquiring into the soundness or propriety of this newdoc- 
tria^ we may with justice affirm, that when a man sets himself up 
as vjiAlge in scientific matters without being fully competent, ana 
aciimoniously attacks the theory of another without well under- " 
standing it, or the subject, " bis exposure is all he ought to 
expect," Should it appear, as I think it will, that C. has done 
both of these tbings, " be will, therefore, have no right to oom- 
plaiu of the following observations " in reply to his. 

C. sets out with an observation well calculated to -give ub & 
high opinion of his inductive accuracy. Mr. H. had said, " It 
\a impoBsible by correct reasoning from false principles to bring 
out true conclusions." The axiomatic evidence of this position 
no one, I think, can dispute, if what is evidently implied be con- 
sidered ; namely, that the reasoning as well as correct maat be 
complete by including all the circumstances which bear on the 
case. But C. says, " ia, innumerable instances true conclusions 
joay he brought out by correct reasoning from false principles. 
If, for iDstance, the errors on each side should exacdy compen- 
sate each other, the result will be correct, though the itoundatioD 
be erroneous," So then correct reasoning must contain errors; 
that is, 1 apprehend, truth must be error. Of course, by parity 
of argumentf/a/se reasoning must contain no errors, or error- must ' 
be truth, and wrmig, right. Is it not a happy thing Newton did 
not know, or did not beheve this ? How is it after so " conclu- 
sive an argument," C. thought it necessary to continue his 
" observations ? " Would not this " beautiful reasoning ! attd 
invincible demonstration ! " at once crush the whole of Mr. H.'r 
theory ? What does it matter about their having ^o connexion 
mth the subject ? C.'s reasoning has " the distinguished excel- 



n 



JQQoe^'of ditprOFing equally mM* not onlftheithinghe wmld 
wish, but every thing else, whefeher conneoted with it or not, 1 14 
Alluding tio tbt ^«S' and' devetopment- of iieat in, die eiwages 
of state, vl, obJQOto to Mr. H.'ft .theoiy; of teat .bj* Jiiotiod^ 
'^ boeansp heat n^ay.for a time become imp^ceptible^ and! ag«ia 
be developed, without being destroyed? ^* Ifj^^tnerefore/' says Gi 
f^heat and: motion be identical, motion cannot be destroyeck, 
which the experience of every day tells us is untrue/' Hfere O; 
lyi^uld. plainly ohacge Mr. H/s theoey -as. being incompetent to 
explain> nay, as being repugnant to the pfasBnomena -of latent faeoti 
Now observe, Mr. H.'s " Iheory of the Changes of State and the 
Concomitant Phaenomeni^" in. which, the subject C. alludes to is 
copiously explained, was published in the Annals for October ; 
C. in hie *' Observations," dated nearly a fortnight afterwards, 
tells us he had seen this very number of the Annals, and of course 
this very 'explanation, for the want of which he gmvely tells the 
'trorid Mr. tf/s theory is defective. Perhaps C.'s creative talent 
ean give some acceptable form to this nondescript offspring of 
lis fertile invention? If this cannot be done, C. will find in the 
December number the mathematical laws of the defect he copi* 
plains of numerically confirmed by the experiments of Ure, 
llioinson, Datton> Southern, Watt, Black, etc. Probably the' 
experimental testimonies of these philosophers may induce a 
eonviction of the validity of Mr. H/s views, which, it is to be 
hoped, C. will have liberality enough to acknowledge. 
' Speaking of the gra^dftc n^edium which Mr. H. confesses to 
have adopted frorii Newton, C. says : " Show me this fluid ; 
prove its existence." In the name of common-sense, and of all 
ihat is reasonable; who, besides C. could have made so unac- 
countable a request? What reply could C. expect from Mr. H. 
t»6uch a demand but this very natural one? ^* Show me your 
one or two fluids of electricity, of galvanism, and of magne- 
tism ; show me your favourite fluid of caloric ; show me these, 
or either of them, and by the very same means I will show you 
the fluid you desire. " Prove the existence" <if attraction, and 
by that identical method, or those identical pbeenomena, I will 
* prove the existence' of my gravific fluid. " Besides," Mr. H» 
might add, " I will do more ; I will ^ prove its existence,' as I 
have in p. 41 1 to 415, Annals for June, by other pheenomena to 
trhose solution you cannot apply the vulgar notions of attrac-' 
tion." This would be the natural reply of Mr. H. or of any one, 
to so unexampled a demand. But the oddity of this odd request 
is, " Show me this fluid." Surely C. does not require Mr. H. to 
make this fluid visible? He does not wish, does ne, Mr. H. to- 
eatch and bring to him a nameless being, a few particles of a 
fluid, which Newton says is so extremely subtile as to be able to 
nervade thepores of the donsest bodies with the utmost faciKty ? 
if such be Ct's desire, I feel persuivdQ<iMr< H, wiU r^adjily un4erT 

v2 



ij^ D.'ji Hepl^to C.'s Ol>terpat^ns [AfBU 

lt^ke the task, if it be only to satisfy his kicieduli^, provided C> 
wiUfihow Ml". H.how to succeed. 

I i Accuracy, it seems to me, should be rigidly adhered to iii ^ 
dtGCUssioas. An author should never be made appear to sqy 
i^bat be has not. In more than one instance, C. has, I thtnik, 
not been over delicate in this respect. At present, I shall 
.adduce an example which will serve aa a specimen of the rest; 
and lest there should be any mistake or difficulty in turning to 
.^rk H.'a opinion, 1 shall place right against it one or two <iu^<;v£<^ 
^na from his first paper. ^^ 

Quolatiomjront ' 



'■"'C.'s *' Observations on Mr. 
'Hferapath's Theory," Amials 
-"^'Dec. 1821, p. 420. 






'■'"^' But whether the atoms be 
/^stic or hard, having the pro- 
l^/i'es of elastic bodies which 
Vtr. li. has attributed to them." 






Mr.Herapath'a paper, AnnaU 
for April, 1821, p. 279. 

" Therefore it appeared to me 
that the ultimate atoms ought 
to possess two properties in 
direct contrariety, haTdnessand 
elasticity."* 

Schol. Prop. II. p. 285 and 
2S6. " Hardness and sflflnera 
are diametrically opposite pro- 
perties, and elasticity is notbitig 
but an active kind of softness." 
" To aimie*** is to abandon th« 
definition of hardness, and to 
adopt that of elasticity, wbtcli 
has wo cuniiexioit vfhatev6i 
with it." 

See also Mr. H.'s Defini- 
tions, p. 282. 

'*^' These quotations exhibit too marked a contrast for comment 
'.toy increase. It will exercise C.'s ingenuity to identify them; 
^t it is to be hoped C. has not taken advantage of an anom- 
JDoijs signature to say what would press too heavily on the credit 
iifaname. '' 

/ C. .speaks of Sir Isaac Newton, and insmuates to the worn 
that Mr. H. is trying to overturn him. Except in the absolute 
equality of reciprocal attraction in the planets, which Newton 
deduced merely from analogy, and of which no proof whatever 
can be furnished, there is no one phainomenoii in which M»- 
Heraputh does not perfectly agree with Newton. Indeed Mr. 
fl. is almost the only philosopher of the present day who has nOt 

' ' • Mr. H. h«s wrilten doftnesB, but iinni«aiBlel)r before he leUs 
iinoUungbut aiiivB«oftne«S! " and he now, therefim, UBtssgftnsM 
And; to naka Um cwtnat tbe strooger. 



t: 




fliprogAted to hitoself th^t^^ 

opposing that great philosopher; and it niti^t be ho little "gtkil- 
%caiipn to MtrWL^'fet hU dfecoveties fufly corifinSW 

Vlfewfii of tHat iftAfiitrft^iis 'iiian,-th^y^ 

•i/trilctrbtetn ktitii^it^ie that of Bsrcbn' arid Newion. Bat sihife 
C; bppogtes Newtbifto MhH^ f beg to aakhiiti ortWhdt^ir^ 
^he'doeft It? '.Is It oh the tfc?c*Khe of he«t? If it be;- Be ihtik. 
excuse ine (or publicly t^&lling^ him that Newton's and Mr. l^i 
S^eWe bf thiR liatu^tf'dr^Keat coShcide; they boA^ Hd 

to consist in motion. Perhaps C. whd'tiik^s 'great pains *-'tfe- 
appear to know something of Jfewton's works, is not aware of 
this. That he is, by his observattohs, unacquainted with it^. 
>.though one of the commonest of Ncnytpn'^ ideas, is e^Fident ;>for 
we can hardly bring qurselyes to beUeve, if be knew it,; that; lEi 
xoan *SQ peaGeablyr incitned as to commence a violent cqnt^ 
-▼ersy without caijiBe .or .provocation, and moreover so modest as 
■to withhold: his name. from ao attack as virulent as it is violent^ 
fcould quarrel with)!l$]rf H. for following one, whom he, C. doeft 
indeed really profess to admire. 

r I^t as^ however^;exai2un« C.'s objections to the tbf pry of heat 
by motion. He says if two bodiesbe placed in contact; the on^ 
having larger particles than the pthcfr^ that the temperature..:.^ " 
the body with the largej particles, though at first equal to il| 
- other, will continually increase from the mere contact ancl une- 
4]ual size of the particles. . For, says C. ** it is evident that the 
atoms of A " (the body having the smaller particles) " may 
impinge upon the atoms of B, whether th^ be approaching A or 
receding from it ; that is, the atoms of A having a greater velo^ 
city may either meet or overtake the atoms of B ; and the proba^ 
bilities ^11 be nearly equal the one or the other.'* This I grant 
is nearly correct ; but O.goes on ; " if one atom a, of the body 
A, havmg a greater velocity than the atom b, of the body ti^ 
overtake the slower atom, tne atom a will lose some of its velo* 
city which will be communicated to the atom 6, tod thencjS 
among the other atoms of the body B. The commuriicatioa'dlf 
motion from the atoms of A to the atoms of B will not be cqiiii- 
pensated ; for the atoms of B having less velocity than the ktd^ 
of A, wiii never overtake them." Hence by this " BeailCifiill 
reasoning ! Conclusive argument! Invincible demon^tratioiit fu» 
nelf-evident as that two and two make five*' (C.'s oilm Woirciyi^ 
he concludes, that ** the temperature of the body B shall coH^^ 
nually increase," What becomes of the temperature of A; I ito 
niot know ; C. has not tpld us ; but I suppose as ^' the tetap^ti/^ 
ture of B shall coii^in^a//y increase,'' that of A increases td6. 
Hence we have another source of heat we did not know of befo^. 
It is only to put two- bodies in contact with unequal {)article8^ 
'And we shsdr nave beat generated without the aid of friction, pr 
percussion ; and without chemical,'^ galvabie, or ^etric-aetios. 
And all this results, by C.'s mathemalica^ ftoxn ^XJcL^ort^j Sr^JCxk^x^^ 



S94 D.'e ££p/i, to C* Obsenaiions [ApAIlt, 

by B&coo, add supported byiNewbMk;,nam^y,Alltktheatconatflts 
in motion. What a wonderful discovery ! "udiacuvery," td-u«e 
the words Sir H, Davy has employed on uiother occasion, " that 
.B^Bisto have beenreserv^dfohO. and thayear 1><21 ;" adiaco* 
-vcTy, it is plain, that makes it " as Belf-e-vident as that two and 
4wo make five ;" Uiat Bacon and Newton, as well as Mr, Hera> 
path, " have in truth t/uUe miistaken the road to philosopliical 
science." 

. Havisg proved the importance of C.'s disooFery, let us coiuri* 
^r a little more attentively whether it be really a consequence 
i«rf Mr, Herapath'e theory, or ef C.'s " invinoible ■' mathemaliea. 
.Mr. H.'s Prop, 4, in the Amutis for April, 1821, stands thus: 
•*if ahard body overtake and strike another hard bndy, moving 

with a less velocity iu Uie sarue right line, tJie first body will, 
after the stroke, continue its course withthe same velocity-whloh 
tbe other body had belbre it ; and the second body will acquire 
^m the stroke a momentum equal to the dtS'^ence of 'the 
4<elocities of the bodies previous to the contact, drawn into the 
mass of the first body ; that is, if A B represent the two bodies, 
BDd a h their velocities before collision, the motion of A alter- 
wards will be A b, and that of B, B i -f (a — fr) A." Hence 
conceiving that the particles of each body move uniformly and 
leBpectively with theif mean velocities, which is the precise cue 
G, has considered, it follows in the case of A overtaking! B, that 
® -will' return to its body with the motion 2 B A — 6A; and A, 
instead of returning to its proper body, will continue to mov« 
towards the other body with the motion A b, until it meet witb 
£, or some other particle, in it^ exit from the body. For A 
ORimot now overtake another particle, because its velocity from 
ijae last collision is reduced to the same as that of the particiea 
•f tbeotlier body; nor can it return to itsowo body, b«cauBe the 
pttlision did not give it an inward, but merely diminished its 
outward, motion. Now the outntard particle which A next 
Miikes must evidently meet it with the mean motion B b of tba 
particles to which it belongs. By Mr. H.'s Prop. 5, of his fiisl 
paper, an exchange of motion between A aad the second strucJt 
particle will take place ; A will returu to its body with Aha 
niotit»i B A or A u, and the particle struck to its body with (iu 
Hiotioa A b. The motion, therefore, which is communiaated ts 
ttiebodyto whiob A belongs by theietumof this pailicle, uadei 
tbe view in which C. would oonsiderit, is A o ; that is, ijie sama 
aa the proper motion of the particles of the body ; and the total 
nwtioii with -wliich the two particles struck return to their hoAj 
\n2 h b ~ k b + A. b = 2 B b ; that is, precisely the sasne as 
the sum of the mean motions of any two of Its partKJes. ^nnani 
qaently the temperature of the body, which C. says ought te be 
aagmented, is neither augmented nordiminished, by being incoB^ 
tact with a body of an equal temperature having particles ii 



I8a&3 oaMr,Herapatli't J'luorg. 

The ciniUBBtance vnder wbuth I hatne coxuid&red thisi 4 
sponda tq. the mean. circumsUncee of tbe caae, 1 have oaattnl 
to consider tiie unequal motions of the particleH analog irom 
their mutual atti'actiou, which will sometimes make them fitrUcA 
with a lees, and sometimes with a greater, thaa their meaa force; 
but which ultimately come to the same thing, as if they wece all 
mutuaUy moving among oneanotber within prescribed patha.witb 
a velocity uniform for the particles of each body. Howev^ 
though this omission wilt make no diAerence.un the mean aatBf 
munication of motion from one body Co the other, it will, ttown 
ever, make a considerable differ^ice in one case on which C 
hg« ventured to dehver his opinion. C. says, "the greater 
atoms having less velocity than the less wiU iievtT overtake 
them." This is not universally the case. In consequeoce of 
the mutual action of the particles, they move boUi in theic, 
goings and retumings swifter at some parts of tlieir mths than 
At Others. Generally speaking, in the exterior particles, which 
ue those of the two bodies that come in contact, their velocities 
are the swiftest immediately before and after the collision ; and 
the slowest immediately preceding and following the exterioc 
eKtrenuty of their path. Hence, therefore, the greater particles^ 
may often move much swifter than the less ; and consequentlv 
may frequently overtake and strike them, not with standiDE; C 
asserts the contrary. This httle circumst^ice will, perhaps, ihelpi 
to show C. that his haste in this attack oa Mr. H. exceedahifr 
judgment, and his temerity his depth. ., , , 1 ; 

From the views I have just taken, it fellows that if two bodies 
be brought into contact, having unequal temperatures, and 
nothing foreign interferes, they will ultimately have the same 
temperature ; the particles^of the body with the higher temper- 
ature communicatmg just so much of their excess of motion, aK 
will give to the particles of itbe other body, individually, a momenr- 
turn equal to their own reduced momentum, For as the partis 
<^e9 strike :one another in all directions, the differences eSt 
tuaperature Which are momentarily communicated to each body 
by the contact, are distributed as soon, or almost as soon, &3 
communicated, by the successive particles in every direc- 
tien.j By tliis means, the motion of the particles which first 
received the difierence of teraperaturc , becomes preaeatkr. 
aiFected in the very opfiosite direction to dial in which the dit- 
farence was first communicated ; and consequently the dlficr- 
ence between the conununicated motions from body to body 
beoomes lessw And thus' this diti'erence continually dinuEHshes 
untd the two bodies attaia a common temperature. This very 
simple and obvious consequence 1 should' m^ have taken thiit 
trouble to explain, had not C. drawn couolusiona on tlii» subject 
too absurd to be entertained by any other person, 1 appr^icnd, 
but'himaeU'. Because by Mr. U.'s theory of oolbaion, when twa 
ptirfectly hard bodies meet moving in o^^o&Aa &.^fteC\awfc,. "jbbk 
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eKdttaitge of momeota takes plaoe, C. coediided I 
absohilely cold body were brought to toudi a werm oney'dA 
watter how great its temperature, tlie hot body would' btoome 
absolutely cold, and the coid one would become as hot as thk 
otiier was; and this, I believe, is to hold good whether the 
bodies have sn ecjiial or an unequal number otparticlea. Ueiict 
if the cold body should contain a greater number of tKulJcles 
dian the hot one, motion must, to an indefinit* extent, be gtne- 
rated by the mere contact; and if the cold body contain a lets 
Bumber, niolJan must by the same means Vie indefioilely 
destroyed. It is impossible to tt-ll when one considers these 
lidictilouB conclusions what we ought rather to do — to smile M 
the folly, or to pity the absurdity and presumption of the maiv 
who could thus venture to utter to the world such things asthe 
legitimate consequences of- a theory, supported by Bacon, I>es 
Cartes, and Newton ! ! 

Ihave now shown, GO far as C. has objected to it, that the theory 
of heat by motion is not incompatible, but perfectly compatible, 
with phfenomena. He that desires to see the theory amply and 
fully expounded, may consult Mr. Herapath's last paper in the 
Amiah, from July, 1821, to January, 1«22, It will there be 
ibund that Mr. 11. has not clothed his theory in thedeceitful 
garb of general reasoning, but has reduced it to mathematical 
and numerical laws ; and has defended the whole by a phalam 
of facts, which it would, perhaps, put even the Confidence of C. 
to the blush to oppose. 

'•"'' (To if coacbiiledin ovr ntxl.) 
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OA the Crynta/line Form of Yellow Copper Ore. By Willia 
, iPhiUips, FLS. &c. With an Anahjm, By Richard PhilKpb, 
' FRS. L. and E. '&c. ' 

YcLtow copper ore occurs in Cornwall in different' etatee^ 
nunely, crystallized, amorphous, and maoiillated, the latter 
variety sometimes passing into botryoidal and stalactitic. 

Every mineralogist, beginning with Rome de Lisle, has to the 
present time considered the ordinary crystalhne form of l^e 
yellow copper ore to be the regular tetrahedron, which also fafu 
been assumed to he the piimary form of its ciystals, except by 
Mohs, who coasiders it to be an octohedron, with a square bas^ 
and who Tioticescleaviages^ parallel toiila plftnes;i . ni.ti} 

"Ihave for several years been inpossession of regular c1«a«ageU 
of tbisBubstancd with perfectly brilliant. planes, aiul evea o£MiMl 
jKJwary octohedion produced b^ ^\ft4'ra,e,«» •wAUuu.t, bnNvcvatH. 



liftirn^'teiiAKs to satisfy myself ■« to ihc nnmter -m -mbitk 

>tiiat)Oct<lli«lK>HliiHirifI'iDt.yBo express rnysalO'in'tbc :teti:dil»^ 
dnm/wkich w the prevailing fbnn of tb« crystbls ;",aiKi"I ahoitf 



e^fiiuiid it extremely difficult to satiBfjr nmelf onUtn fa 
^M^oijl^tlie auistSDce of M.I«vy, whose matbematicalttadoH^ 
tello^phibal acquifements vn too weU known to seen k 
*6mme«it'bynie; '■■ 

''=»'^e tetrahedron in which - ]>yHtous copper moU commotily 
'Se^utB, tiM which is never to bd found, as far as my obserratlan 
^ix^enAli, without what mav' be termed the' replacement of its 
:Mdid angJes^' is bd nearly allied to the re^lar tetrkhedron^ thAt 
M^'not tHtrpriaing'it should h«Te deceived the eye of tiie mioe* 
jslo^iat, even when assisted by the application of the comnida 
gbmoraeter to its planes, since the two' tetrahedrons differ bst 
T^ little from each other in measurement. > ;^ 



Hgl. 



Fig.»... 




.'Fig. I ra[H«e«Btstbe priDury.octobedroo,whicfa.«>aK>reBanle 
dian the regular., Dctohedron,. tha.measureinent ofiPon. P's«r 
P" on F" being lOl** S2',. and that of. E jQb Pi', or P' on F" 
being 126^ 30'-.: .these. mcaaureoientA Kerei takeB>iDai:brilligiat' 
jdanes «f cleBvago hy. ths'n&eotiTe.gaaiowtei. v. '.'.■,, »> ^ -^^-w ' 
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, ,Fig. 2 represeots the priraarjr octuhedron having the edges of 
its I pyramids, though not of their commoD base, replaced ; and U 
p> occurs in Derbyshire. 

Pie. 3 represents the ordinary form of its crystals; namely,.  
tetranedrOQ having its angles replaced, and id the direotioii in 
which it will most obviously appear to be constituted of UiA 
planes m m', m" m'", of fig. 2. Hence the tetrahedron is a 
secondary crystal, arisinQ; fiom the complete replacement of all 
the primary planes by those which truncate the edges of the 
primary crystal. It exhibits a remarkable deviation from that 
symmetry of form generally so apparent in substances of which 
the primary crystal is a perfectly regular solid ; for here, although 
the crystal is so far symmetrical that the planes are alternately 
Urge and small, it deviates by so much from that more 
perfect equality in the proportions of the secondary planes 
observable in those belonging to regidarly geometrical primary 
crystals. 

Fig, 4 represents a crystal in my possession from Cornwall, in 
which all the planes, except two or three, are sufficiently bril- 
liant for the use of the reflective goniometer, and this crystal, 
which exhibits planes that are not very common, or rather that 
ate very uncommon, might alone be assumed as affording suffi- 
cient evidence that the primary form is not the regular tetr^e* 
dron. Annexed are the measurements ; but it seems requiait* 
to premise, that angles taken on natural planes, however bril- 
liant, ate rarely perfectly accurate, and in proof that the following 
are not so, it will be observed that P on P' taken on the natural 
planes is 102° 16', but on planes of cleavage 101°52', as before 
stated ; but taking the latter as the basis of his calculation, these 
measurements will assist the mathematician ; for experience 
leads me to the conclusion that the difi'erence between truth and 
error hea generally within the narrow compass of SCX. 

«« PonP', orP"onP"' 102 15 

P on P", or P' on P"' 126 30 

Ponr 161 25 .' 

Pon« 169 32 ,/..|.. 

Ponm, orP'onm 141 15 /i. iii 

, «i" onm 141. 16 •- ' i.) 

m' on m, or m" on m'" 108 3S " i r 

m" on e, or m' on c" 144 20 i • » 

m on m overo 71 35 ni 

oonm 126 30 t 

\.A . lonl 149 2 

4aft«3'-«4»-:M.i-.^ 160 -54 

^a^^i) (i*'Onr'w j^w 133 50 .| 

^It r' rtMffi 143 24 

*.t.j-L.., uaac 144 10 

noun' Ill 60 

'J ?li.' fi<li:lt. y>' '   - , - .•. . - - :'':  ■.■■■'■■. -Aul'tf 



Analym. 

I cannot find that crygtallized yellow copper joreiuuiteverbMH 
subjected to analyiis, but the amoqphaua ha« been.analvzed both 
by Lampadius and Gueniyeau. According, to the tomer, it 
-consists of 

Sulphur 43-70 

Iron 16-67 

Copper 39-73 

100-00 

According to Gueniveau, taking the mean of two analyses, 
one specimen being. from Sainbel, and the other from Baigorry, 
this ore (omitting a small extraneous admixture) consists of 

Sulphur 36-36 

Iron 33-00 

Copper...... *........,.. 30-64 

.  ,/ 100-00 

To analyze this ore^ I proceeded in the mode described itf 
page 86 or the present yolume. One hundred grains reduced 
to'poWder were heated in a mixture of nitric and muriatic aci«l 
vatil the whole of the sulphur was acidified. Haifa grain T)f 
earthy matterWM left undissolyed $'<to the clear solution/nitmOJ 
of barytes was &dded in excess ; 'and the sulphate of btrytei( ' 
obtained, after washing und drying, weighed 2o9'8'gvains. ' 

The -excess -df barytes being separated by sulphsitel -of sodsj 
the dear solution w&» supersaturated with ammonia so 'as'tiici 
diBsoke the osride of -oopper; and precipitate the oxide of Htm; 
the latter^ watted and dned>' weighed' 46" -grains. 

The ammomacal solution of<s!orpper was heated wrdi-'potasfaw 
as to evaporate the whole of the ammonia, and reduce the cop- 

5er to the £tate of peroxide : this^ washed and dried/ weighed 
7*5 grains. 

According to Dr. Thomson, 118 of sulphate of barytes are 
equivalent to 16 of sulphur ; 259*3, therefore, indicate 35*16 £ 
40 of peroxide of iron contain 28 of metallic iron ; 46 will ^ye 
32*2 ; and as peroxide of copper contains one-fifth of its weight 
of oxygen, 37-6 arc equal to oO of copper. 

On adding together these products, it will be found that with 
the earthy matter they make 97-86, leaving a deficiency of 
2*14 in the. 100 parts of ore. 

As this loss is so considerable, I repeated the analysis as far 
as regards (he copper, in which the ecror was so^eoted^o exist ; 
but I obtained pi^eisely the saine4)uantity of penoxidtt as at first* 
I, therefore, exaaiined the solutioa of potash with which the 
oxide of copper, had . been boiled. This, solution w«a saturated 
with ailiriQ .fecid^ caifcoaate .of soda. >waa Addad;. V^ il> «o^ %< 
white pndfMJbe was fonned, w^AGkwaft^iadksiMAVyj «^^e^&nb»^ 
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ted hydrc^^n ; it.yv, .tberf^ffltr^^ of leiid. .^41)7 

pthei; pcgrtioa of ftolutippi satyrated with nitric^^c^ jg^ve lyp^^ 

Sita*^^ wit^flitwterpf li^aid/i^er aU tb^^ acid Ks^ W 

[irpwq!llowu;b^.nLtmte of b Itis eyidepl, tU^i:e{9fe^:^^^ 

spmie arateiitc acid waa j^^^ .. . , "/ : .; ;;>i:jtl 

Crystallized yellow copper oreappearSy therefore, to cpps^l 




&xlphur. .;;.;.;.;;;.;.;..;;...-.; 35-I« '^ ^ ^'^-^ 

Ih>fl . .; i .; ;^: ; ;i ;;.;.;.;..;;.;; ; .82*20 • - C^^ 

Copper : , ; : ; .-.•.;.;;;.•..• . ; .* .* . ; ; .* J 96^00 '-  ■' ; \^ 

 EaHhy matter., fc.^. . ,.v. :■ 0"60 / -'-^i; 

• ■■■»»■■ 1 . I  ''■".: 

 ■■-.:>::' Lead/<aneJiio^(aiid'.io8ff.\>i ;".;-;\ *\'».v- :2^14 ••v/ci-Jt 

■•.,..,;,;..■■..  .• ■. 10(^00 ;. ...,;■;.: 

If we nejglect the smkll quantity of lead^ arsenic, and eUiiiiy 
. matter; ak extraneous, it will appear that^ny ansdy&is of th^^Ct^ 
tallized ore agrees so hearly with Guieniveau's statement of 'th^ 
composition, pf the amorphous variety, that thev may be consi- 
dered as (^ijprer^g only in form. 

' The maijoie^lated variety was i^ext submitted j^o ,ana^sis : this 
13 much le^^. common than the other vari^tifi^, .an4 1 aica not sure 
whf^ther iVoQCurs in any other place t)>aQ CornwjgJI.^ •. It is thus 
described'by Count Bournon, in the'Philosophical Transactions 
^r 1801, (Mi^^jjiy the name of yellow hematitic copper ore : ''This 
kind of copper ore is sometimes of a deep yellow colour, which 
^iabae%.ih|9 mare toigreep, as it is destitute of brilliancy » If; is 
i^ry, cQiopapt, and, when broken, <the fracture appears s«K>Qilii| 
aop^t^^ep a: little coochoidal ; iXa surface, however, has a veigr 
fine grain, which^.^ben- viewed with a powerful lena^ reseiaUcv 
tbe. egeiji^tioa of a veiy close compact, pfiass of the finest, saxitd/' 
It .i3. aJ^rwards^ stated that it occurs mamillated, botryoidal^aivl 
blithe finrin of small cylinders ; and by the decomposition of the 
surface, it acquires violet, blue, and green colours.  ,.w .-.. 

In the ^ame volume of the Transactions, Mr. Chenevix has 
given an analysis of this ore, according to which it consists of 

iStilphur 12 

Copper 30 

Oj^ide of iron '. • . . . 53 

Silica "• ; . . 5 

 '100 

•  \ » 

The first observation ^which occnrs with respect to this ana- 
lysis is, that there docs not exist, as far as I recollect, any mineral 
which cotisiists of a sulphuretted metal in combination with an 
Oiud^ . |Added4.U>Ubi%. it. i^ : to- be -observed that the sulf^ur 

wilM the copper, and ia dencHent Z to vomx ^^twA'^'at^* 
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^ On etaimiiiiig mr. \7hene viz's nroceic^^ it wiD be nem. tnpti, he 
il^Ied^'to ei!itiim<6 the tdtrici •soiutt^n df tb^f copmrliikA hM 
fot tii^buric acicl;-i^hicfa mostfieiTift^b^efi' fdnuefd' w^ 
ttit^c^-Wfts <fifl«olvitfg thesis m^ttis/ MdHbe'iMtt^^ ofi^ 
pibtfr was^d^nknA«ii intmy by \^eidifA^tfae^b6nidn' remdinnig 
jan^cidified. This circumstance wilP ftcbattnt fbr'la tr^ft' lett HtM 
of tfi^ deficiencijr VriUlch Mr/CheMvix has attributed tat)kvgen ; 
and further, to prove the iron exists in the state of oxidfe, he 
says, that^ihe. greater part of the iron, but none of th^jcoppery ie 
dissolved in pi^natic acid. I nmst confess that 1 4)aT^ obtain^ 
different results* After long boiling iamurjl;atic> acM, the ore 
lost only seven per cent, and of this a part was copper. 

I found that this ore contained a httle arsenic, out I did not 
discover ti>aces of any other metdl, excepting iron amb copper. I 
performed the analysis in the mode already described, and 
obtained from 100 grains, 1*1 of insoluble earthy matter, 254*2 
of sulphate of barytes;, 44 of peroxide o£ iron,, and 39 pfpeipxide 
of copper; and becoming to what has been already stated of .the 
compositijpn.of tfiesi^ .8ii)^f|t£u:)Qe9, t^^^ 

Sulbhtir ...:.....•..'...• ^ ........ 34*46 ' 

Iron '.;.:...,.... 30*80 

' Coppei' . . . . , 31*20 . 

:;;;'. -^ariAy matter .v:: .,./..,,:::., J. :.";i*io"' .. T :{' 

' Arsenic and loss, .. V. ;...'^ J. k .•...• 2*44: '■ 

IQOOO  

r  f 

. .  - . ' . , " •■ . " ,  . .   'i 

f 

. Now. these proportions differ, excepting in the qoaiittty- of 
eopper, most inateri&lly] from, the results of Mr^ CS^qevix ; rbiit 
tfhey agree go nearly, with -^ose. obtained by Oueniveaa from 
the amorphoiM and by mvself from the •■ crystmized rariety, thatf 1 
trust it ^lA be eviderit that ^ the varieties am similariy opnstU 
tatedf; and! shaB now attempt to show their atomic oonstitution; 
A compotmd of two iton^s of protdsulphuret of iron akid'ome 
atom of persulphuret of copper, would consist of , -< 

4 atoms of sulphur. 16 X 4. .....i.. = 64 .. 

' 2 atoms oifiron 28 x 2 ..... = 66 / 

I atom of copper • • ^i tst 64 



■« » 
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And 100 parts will give , • . " 

Salphur 34*78 

Iron 30*44 

. . .' - . .• Copper^. V.J. •'• av* •v.. 4 • •! li ^•* «i«,'« w.w/w* )34*78'; ii' 

With riitoect to the tmiMitd ye9ow^^hpMv^^/it v«B be 

iM!bl'1UA^##b%eglk^t^«)«^^^^ 
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cztruieouR bodies, and supply the deficiency witli cof^ei^ 100 
parts will coofiiat of 

 35-^^ 

Iron 32'20 

Copper 32-64 

100-00 

Slill leaving the copper about two per cent, too little, and the 
lulpbur antl iron in excess. It', however, we adopt tfaefiamc 
Blaii with the Analysis of the mameUated yeUow copper, we shall 
nave h veiy aeer approximatioa to the taeoretical compoaitioa 
which 1 have suggested ; viz. 

Sulphur 34-46 

Iron 30-80 

Copper 34-74 

lOOOQ 
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the Iiifluence of Humidity in modifying the Specijk GrMtt 
of Gases. By Thomas Thomson, MD. FRS. Regius Professor 
of Chemistry in the University of Glasgow. 

A FRIEND of mine, whose intelligence and candour I estimate 
very highly, mentioned to me some time ago that he consideced 
the specific gravity of hydrogen gas given in my paper published 
in the Anuah of Philosophy, vol. xvi, p. IBS, as inaccurate; 
because the gas had not been previously freed from moisture: 
and being collected over water, must have contained as iCucfa 
vapour as was compatible with the temperature at which ttie 
specific gravity was taken. This objection renders it proper Sat 
me to enter somewhat more into detail than I did in that paper, 
in oi'der to show how far my mode of experimenting guarded 
against this obvious source of inaccuracy. I do this the more 
willingly, because it will give me an opportunity of calling the 
attention of chemists to a property of vapour, ascertained indeed 
more than ten years ago ; but which does not seem to have yet 
attracted the attention of scientific men ; at least I am not 
aware of any allusion to it in any of the systematic works on 
heat, which have lately appeared. 

In the second volume of the second series of the Manchester 
Memoirs, published in 1813, there is a paper by John Sharpe, 
Esq. entitled ■' An Account of some Experiments to ascertain 
whether the Force of Steam be in Proportion to the generating 
Heat." In this paper, Mr. Sharpe relates experiments proving 
the truth of the two foLowiug propositions: 1. Water heats 
eqmbly, or ia the s&mQ time ^sai^^o«i)n^'i]|^«VB^^%Q.vu%\bA 



fiinii) firom 'MM^ 'up-iio 'tlie ^hi^toit Itipamtmi ivUdi it can 
jetoh without boiung (aad tuit temperatoro tiqpoaihi i i^sr 
"the preMuie). Sappote, for exasiplc^ that it is heattd 10^, ar 
Aam 126^ to 130^, ID three mniutet, it will be heated fiom 27aP 
Ittt 3d0^ 01' the aaiaie time. The reason of this eqwality I mm» 
poae to be that the quantity of beat constantly flowiag^^ into ne 
water from.the'fire^r the difference between the teatperatoreef 
the fire and water) is so considerable, that the 160° or 200° af 
iieat which have bean added haveino sensibie effect in diaiinndi^ 
ittg! that diffoienoe. 2. Six ounces of steam of 212° cendenaad 
into water give out as much heat as six ounces of steam of tlia 
temperature 276^; bot'the second six ounces come orer in a 
much shorter period than the first. - ": 

M. Clement, whom I had the pleasure of seeing in Olasgosr 
about two months ago, informed me that he had verified tUi 
last experiment of Mr. Sharpe at different temperatures ; and 
what adds to the Talue of these determinations is, that he waa 
not aware of Mr. Sharpens experiments till I pointed them out 
to him in my own library. Thus the experiments of Mr. Sharpa 
and M. Clement serre mutually to confirm each other, and 
entitle us to- dmw the following conclusion from them : Wkt^ 
ever be the temperature of steam from 212° upwards, if we tdkf 
the same weight of it J and condense it by water ^ the temperature 
of the water will be always elevated the same number ofdegreesi* 

It follows from this general law that the latent and sen(»ible 
heats of steam (reckoning from 32°) added together always form 
a constant quantity, whatever be the temperature of the steam* 
This puts it in our power to determine the latent heat of steam 
St every other temperature, provided we be acquainted with it 
at the temperature of 212°. Now the latent heat of steam ai 
212° I believe to be 1016°. The sensible heat of steam at 212P 
(reckoning from 32°) is 180° ; consequently the sensible and 
latent heats of steam at 212° added together make up the quan» 
tity 1196°. And this being the amount of the latent and sensible 
beats of steam at every temperature, the method of determining 
the latent heat of steam at all temperatures becomes self evident. 
The following table exhibits the sensible and latent heats of 
steam at a variety of different temperatures : 

Ttep. of tiie ttmn. Sensible heat. Latent heat. 
32° 0° 1106° 

60 18 1178 

100 68 ..; 1128 

160 118 1078 

200 168 1028 

212 180' 1016 i 

260 218 978 

300 268 928 ' 

344 ...* 312 884 

. MO •...,.^,;... 468 .......... 728 
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The inspection of this UAAe, vrhich tlit: reader may eaaSy 
extend ad lilnlum, will enable ua to explain several pheDomena, 
*vlxich, though they have been long kuown. have not yet, so far 
»g 1 know, been satisfacturily accounted for, Mr. Watt, for 
«xainple, found, that water could be distilled over in a vacauia 
very well at the temperature of 70° ; but to his great astonieh- 
ment, the latent heat of the vapour was just as much greater tfaas 
tke latent heat of steam at 212°, as the temperature of 70* was 
lower than 212°. Now, from the preceding law, it is obvious 
tfaat this must be the case, and that more fuel is required to 
distil water in vacuo than in the open air. One of the advat^ 
feages whitih Mh Woulfe stated as belonging to his high 

Caure engines was, that they performed more work with s 
expence of fuel than the ordinary steam engines. And I 
liave been told by more than one Cornish gentleman conversant 
with these engines, that they really save a considerable quantity 
of fuel. Now it is easy to see from the preceding table t^en in 
conjunction with the known increase of the eTasticity of the 
steam at high temperatures, that this must be the case. The 
daelicity ot steam At the temperature of 344° is eight times 
greater then at 212° ; while, at the same time, the latent heat is 
132° less. Jt is necessary indeed to raise the sensible heat of 
Hie water to be converted into steam 132° higher than 212*. 
But this is an expenditure of fuel only made once for all; for 
the water, when once heated to that temperature, may be kept 
at it with comparatively little fuel. 

Thus steam is employed with the greater economy the higher 
the temperature to which it is raised. But the great strength 
neceesary for vessels containing high pressure steam, and the 
greater liability of these vessels to be injured, necessarily sets a 
uniit to the temperature to which the steam can be raised. 

This law, to which the latent heat of vapour i» subjected, has 
Htruck several persona to whom I have stated it with surprise ; 
vet it is perfectly analogous to what takes place in other bodies. 
'Hius it IS well known that the specific heat of commoa ur 
■Dcreases in proportion to its expansion. This is the reason 
why the temperature of the air diminishes in proportion as we 
ascend in the atmosphere. Now the latent heat of vapour ia 
analogous to the specific heat of air. It ought, therefore, to 
increase in proportion as the particles of the vapour get further 
and further from each other. We have only to admit that the 
specific gravity of vapour increases with the elasticity or th« 
temperature, to render the whole perfectly perspicuous. Now 
every thing conspires to satisfy us that this is really the case; 
but if we admit it, we can easily ascertain the specific gravity of 
▼apour at every temperature. From the experiments of M.Gay- 
Luasac, it follows that the specific gravity of steam at 212° is 
0'625, supposing the specific gravity of air at that temperature to 
he unity. From tbisj it is obvioufi, that if we reckon the specifiO' 
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gravity of air at 60% I'OOO, Uien the speoific ,^avity> of ^eapi&t 
212° will be 0;47^ Hence it. pppears lhat,,.wlvea water is con.-. 
verted into steam, its volume is increased 1754 times. Now 
tiiia approacbeB vervineario i8yO,Umea, wjiich waa the iocrease, 
of buUi; determined long acq by. the experiments of Mr. WaK- . 
^The fullowiiig Jittlt) table  eshibits .the, specific gr*vilgr ^ 
vapouc &t difierent temperatures both above and. below, 212'v 
calculated dn the supposition that the specific gravity of vapomr. 
iocteases as. its. elasticity. The reader, by means of the table^., 
o£the elasticity of steam, at different temperatures, which 1 have; 
inserted in vot i. pi 61, of the sixth, epitioa of my System o£ 
Chemistry, may extend this little table as far as h« thtakg| 
pijjper. The specific gravity of comipoa air at 60° ia.reokonpil, 
«*ity. , . : 

Temptialure. Sp. gr. of aqueous vapmir. , 

":  32° O'OOSH , "' 

V:' 40  0-00413 ' 'r* 

"'". 50 O'U059O "^^ 

'"i,, ' 60 0-00824  ' ■■"^ 

"''^ 70 : 0-0 1 134 ■''"*/ 

80 0-01440 

90 0-02140 V 

 ' 100 0-02880 

212 0-472 



'V^ , 



' 250 0-944 



^^"-^ 300 2-203 ^{Zir~ 

343-6 3-776 ™ 

1 have entered into the preceding detaib, because the knon^ 
ledge of them puts itinour power to determine the amount of the 
error occasioned by the gas, whose specific gravity we are deter- 
mining, containing as much vapour as can exist in it under the 
given temperature. 

Let US suppose that we determine the specific gravity of com- 
mon air by weighing 60 oabtc inches of it in a glass flask at the . 
temperature of 60"; And let us suppose further that litis per- ' 
lion of air is saturated with vapour from having been left for * 
some time in contuct with water. 

At th« temperature of 60°, the elasticityof vapour is 0'62 inch 
of mercury, and its specific gravity 0-00824 ; while that of air i» 
l-OOO. rJow 0-52 is nearly l-58th of 30. The problem, there- 
fore, is reduced to finding the specific gravity of a mixture of 
52 volumes of air of the specific gravily 1, and one volume o£| 
vapour of the specific gravity 0-00B24. 

Let A = volume of air = 57. 

a = specific gravity of air = 1. 
B = volume of vapour = 1. 
^ ,& = specific gravity of vapour = O'OO^. ' . '^'A 

Acw Series, VOL. jii. x - - - ^ 
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,ifShm,-hf > w^ Juxnm piwiiiw|jftm|w|p<i|at» t i^ » , , . ,,ii 

:'!Th6 preBende of tbe t»oar» it k^ob^nsy diaMniiiheii Itte- 
meoific navity of the air a little. The ftrae ipedfic ^ntvityififf 
mt flkoQid hare been 1*0000; but werbaTO. obtamediOiA^ 
0^9829, which is leaa by 0'0171^ or somewhat m(M than l-fiStt 
part, ?''-'i- 

• : If the temperatiwe, instead of 60^, had been only 82?^ the 
error would have been less. At that temperature, the elasticil^ 
ef aqueous vapour is 0*2 inch, and its specific gravity 0*00314; 
jio that the volume of air is 140, and thatt>f vapour 1. .i :. 

r Here we have A = 149 ..» 

. . B = 1 

6 = 0*00314 
< Consequently . 

^ - A + B - 150 =* " ^'^'^^' 

or little more than l-150th part below the truth. 

We see from these examples, that the specific gravity of air is 
diminished very nearly by the volume of vapour mixed with! it. 
And the lower the temperature, the more nearly does this 
tpproach to accuracy ; because the specific gravity beoooMS 
always less and less considerable. 

When the gas under examination is heavier than comanon air, 
the error becomes more considerable. The heaviest gas, whose 
apecific gravity can be taken over water, is chlorine. Its specific 
gravity is 2*5. Let us determine the error, when we weigh it^ 
landing over water at the temperature of 82^. Here we have 

A = 149 

a = 2-6 

B = 1 

b = 0-00314 and 

Aa + Bh 149 X 2-5 + 0-00S14 S62-503U ^ ^,^z,«« 

^•* * -XTb- = 150 = —CSo- = 2-41668? 

|Iere the eixor is 0-083313, or l-30th part. 
.'When the gas is lighter thaa commoa air, the error dino* 
hishes ; but still continues too great to be neglected. The 
lightest gas with which we are acquainted is hydrogen gas. Ite 

specific gravity is 0'0694. Let us determine what the speci&e 
gravity would be when weighed over water at the temperature 
of 32°. We have 

A = 149 

0^0*0694 
B= 1 
ft = 0-00314 and 

-»•-» ^^B a ISO- « —n5>- - 0-0690. 



Here the errbi^ Id (KWOft, or«bMt M?9d pi^;^^ortliie.(l|^fic 
sravity of hy^brogea ga9j^:^k€n tsken m tbit way, comes out 
1-1 73d part below the truth, ^^ 

.') iThe inediod, whiokl am in the habit of adopting to] obriate 
thiB aoorce of inaconracy; )is very simple ; and though it dota 

£»t aimihSate the:error-'; yetitxeduces it to so small a quantity, 
at it laay be neglected without any bad consequences. Th* 
method is this : 

OP. The flask in which the gas is to be weighed is exhamted by 
^bue ail! l^unipy andtbea Med with common air, which has beeoit 
standing' foF some ^me upon the same water trough with the 
gas whose specific ^gravity is to be taken. Thus fiUed'witlr 
common air^ it is weighed very accurately by means of a bakmce 
made for me by Mr. Urichton, of Glasgow, which when loaded 
with a pound in each scale turns senfsibly with the l-200th of a 

Erain troy.* The flask is then exhausted and weighed again, 
et the loss of weight be m. Finally, the flask is filfed= with the 
gas, whose, specific jgrayity is wanted, aod weighed again. Let 
the increase of weight be ti. It is obvious that the specific 

gravity of the gas is = -. 

. Let us suppose that the specific gravity of pure hydrogen gai 
18 taken in this way at the temperature of 32 . We have seen 
tiiat at that temperature the hydrogen ras weighs l-173d pturt 
less than it would do if it were dry, and that me commoo air 
weighs l-150th less than the true weight. These two error* do 
not indeed balance each other exactly; but they reduce the 
error to l<-7th of what it would be, if we were to deduce the spe* 
cific gravity of the hydrogen gas by comparing it with th^ 
weiglit of dry air ; so that the deviation from the truth is reduced 
to -oTT P^^^* -And by this the hydrogen gas will weigh more 
than it ought instead of less ; for 0-9933 : 1 :: 0-0690 : 0-06946 
= specific gravity of hydrogen gas thus deduced. Now this 
exceeds the true specific ^ayity of hydrogen gas by somewhat 
less than 2 in the nfth decimal place, 

Now if we suppose the flask capable of holding 100 cubic 
inches of gas (and this exceeds the size of my flask), the hydro^ 
gen weighed would not efxceed two grains. My balance is ou^ 
capable of going to the l-200th of a grain^ or to the4000tJi part 
of the weignt of the hydrogen. Hence it is obviously incapable 
of determining the weight of the hydrogen gas to the fifth 
decimal place with accuracy. On that account I never zo fur ^ 
tiler than four decimal places ; so that an error in the fiftn is of 
no consequence. 

Let us see what the error would amount to if we take the 
specific gravity of hydrogen gas in this way at the temperature 
of 60°. 

• Thii balance docg Kr. Cn^ton'f sk^ a apreat 4«al of q:^dtt It » the bett 
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a - 0'0694 *-■ 

B = l 

b = 0-00824 and 

A a + B » 3*9593 + 0*00624 3-96657 



A + B 58 ""58 



006838. 



Here the error is 0-0106, or almost l-65th part, by which' th* 
hydrogen gas is too light. But^ at the same temperattire, com- 
aioii air saturated with moisture^ is about l-58tb part too lighNht 
These two errors do not quite correct each other ; but they reff^ 
dm the specific gravity of the hydrogen gas somewhat highec 
tlMQ the truth ; for 0;9829 : 1 :: 006838 : 0-06956 = sp, gr. of 
hydrogen gas taken in thiA way. This- exceeds the truth aboiil 
]-600th part. We see from it that the specific gravity of hydttM 
gen eas should, be taken at as low a temperature as possible. 

I have little doubt that the specific gravity of hydrogen gag 
faund by Berzelius and Dulong ; namely, 0*0688, was a little tw 
light, in consequence of the presence of the vapour of water iHf 
it. To prevent the vapour of water from mixing with their gat; 
they covered the surface of the water in the trough with <^il. 
But if the gas> when produced, passed through- wat^r, as' it 
oiyviously must have done, this precaution could not h^ve 
answered the end intended; It is obvious that the prei^ence of 
i^onr, instead of augmenting the specific gravity of the gases^ 
wcnild have diminish.ed it. Ine error then in the det6rmination 
at the specific gmvity of hydrbgen gas by Biot and Arago, did 
not proceed from the presence of vapour ; but from the presence 
of a small quantity of common air. 



Article VIII. 

r 

Observations on the Temperature of Mines in CornwalL 

By Mr. M. P. Moyle. 

(To the Editor of the Annals of Philosophy.) 

SIB, Hdftoft, March 16, 1899. 

Mr. Fax having communicated to the editors of the Annales' 
de Chiime et de Physique new determinations on the tempera^ 
ture of the earth at various depths, these gentlemen have pub-' 
Itshed them, along with an extract made by M. Fourier, firoin his 
profound geometrical researches on heat. 

Mr. Fox's observations were made in 10 different mines ill this' 
county from the depth of 1 fathoms to that of 240 fathoms, dt in^; 
tervnh of lOfathomsfromeaeh obeerv<atiob^ asdj according' tb^faBi' 
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descent, it i^ppears that the tempesature of the earth gradually 
increased from that of 50*18^ I^ahr. at 10 fathoms to » that x>f 
82-04'' Fahr. at 240 fathoms, the bottom of D^ooath = Mkie. 
This statement of Mr. Fox difieriDg so entirely ftom a few obser* 
vations which I made a few years since on the temperature of 
minesi eompek me to notice them, and more particularly when 
Mr. F. would wish to infer the great superiority of temperatune 
of the iaternal part of the earUi over uxat of tlie surface. . At 
the bottom of the mine at Dolcoath, 240 fathoms deep, thei» 
uiaues from the vein a jet of water, whose ci»i}<^a7i^.lemperatti9e 
is 80-04° Fahr. "What more evident proof. can be. given/? 
^^ys Mr. Fox, '^ of the great heat of the interior state of the 

gobe ? '' Surely Mr. F. would not infer from this the superior 
tat of the internal strata generally ; he might as well draw his 
fK>nclusions from xneasuring the temperature of the boilimr 
Ibuntaia in Iceland, which spouts its columns to the height of 9Q 
&ety and. is &und boiUng-hot after its descent. The sourcef of 
this heat it is not necessary to discuss ; but I am apprehensive 
that Mr. F. would not have found the temperature ot the earth 
at the same depth, and some way distant from the spring, so 
high. 

I have taken the temperature of several different mines . wi 
^various depths, and in the working part of mines have generally 
found the increase of temperature m a similar ratio to what Mr« 
Vqx states ; the cause of which I inferred was from the presence 
of so numerous a body of workmen in different parts of the said 
xoine, often amounting to 400 or more, at one time, under ground, 
and generally the greatest number at the bottom; also from 
the greater confinement and density of the air. Surely thia 
must have a great effect in not only warming the atmosphere of 
the spot, but the very walls of the ealleries, and even their beds, 
to the depth of many inches ; and ^though Mr., F. may have 
taken his observations when the bulb of the thermometer has 
been ^^ placed six or eight inches in the body of the rock,'' he 
must not forget that the surrounding atmosphere must have 
penetrated to that depth before he could possibly have placed 
the thermometer there. 

I come now to state a few of the results of my own observa- 
tions. It does not appear from Mr. Fox's account that any part 
of a mine remote from the working had been proved, where we 
certainly should expect to ■. find i&^ medium, or rather the true 
mean, if any where. This I have done in several instances : one 
or two may suffice to convince the candid reader that Mr. Fox 
must either have drawn false conclusions, or did not take the 
. jtemperatures iu a proper manner, • 

Some years since in Wheal Unity (the same mine which Mr. 
Fox visited), one of the galleries to the western part of the mine, 
iii^.the depth of^about I^ fatliomB, which had not been worked 
^rmofe^tkan 12 moalJiM^, at .the extreme end, there being no 
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fettnrenlty I found the tempenittire was jatft 65^^ while the wotiEhig 
part at the same depth was 74^. -^: 

' In Wheal Trumpet Tin Mine^ the extreui^ eadtem part at 75 
fathoms in depth, has not been worked for It^ months. This ^at- 
lery has no other communication with any other part of the mine 
for a diistance of more than 20 fathoms in length : here the teiB» 

Serature was two months since 52°; tlie working part, SOfathomB 
istant, at the s&me time, and at the same depth, was 67^,>ihe 
iiemperature of the open atmosphere being 60°. At the 86 
fathom gallery in this mine, the water that issues from the rein 
was 51°, while the air of the same place was 68'7°. 

I have' also proved the temperature of several old mines wfateh 
have ceased working for many years. At the adit level of Old 
TVevenen Tin Mine (14 fathoms from the surface), the tempera^ 
tujre was less by 4° than the common atmosphere. This most 
probably may be owing to the stillness of the air, and not b^ng 
subject to such quick variations of temperature as on tiie surfiMe. 
A shaft in this mine being full of water from the bottom to Ae 
adit level, the water proved 2*5° lower than the atmosphere at 
tihe surface, which, in my opinion, clearly proves that had Afc 
bottompart of this mine (about 110 fathoms) been much w^naAr 
than the surface of the earth, its heat would, in the cx>urfte of 
eight years, which is the time since fthe ceased working, hxre 
been communicated to this water generally, especially aa this 
shaft is always overflowing, and in Which case it would, be iiidi- 
G^ted by the thermometer. 

I might adduce more instances to prove what IhaTe bene 
asserted, but I conceive sufficient has been said to show tlttit 
Mr. Fox could only have tried places in which the -air was 
(lifiuenced by the presence of the workmen. I can also p^ove 
that considerable variation in the temperature of a part of a 
mine is caused by the different currents of air, being in abme 
jplaces very still and confined, and in others, a few ftet distant, 
j^o strong' that a candle is constantly blown out. 

I am. Sir, your humWe servant, ^' 

' M. P. Mo Yi.fe. 
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Article IX. 
Analyses of Books. 



Mimoires de la Societe de Physique et d'Histoire Naturelle de 

Geneve, Tom. 1 . Premiire Partie. 

We are informed in the preface to this work, that althouefa 
Hie Physicdl Society of Creneva originated in 1790^ yet tne 
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:sreiiter part of lhe'Memciii!a which. had beearead before it have 
been gradually published by their authors in scientific journals, 
<>r other worics. The Society beings however, of opinion, that 
sereral communications which they possessed were worthy of 
publication, a oart of them has now been printed ; and for this 
we are indebted to the prea^ent volume, or rather the first part of 
A volume. 

- The names df those who constitute the Society are sufficient to 

. -raise expectations that the subjects treated of will be of such it 

oiature as to interest the sci^tinc reader ; and we think it will be 

allowed, on perusing the memoirs contained in this volumj^» 

that the Society has made a judicious selection of the commit- 

liioations presented to them. 

These Memoirs are 12 in number, and, for the present, we 

iliust content ourselves with enumerating them, intending io 

iake an early opportunity of making such extracts from the 

more interesting, as may convey some idea of their resp^Q- 

tive merits. 

^ I. M«moir upon some Peculiarities in the Eye of the Tunpy 
-(Scomber Thynnus of Linneeus), and some other Fishes. By 
^Mr. L* Jurine. 

> II. Notice respecting the Teeth and Mastication of the Fisheb 
called Carp. By the Slme. 

^ III. On the Effect of the Motion of a refringent Plane upoa 
Refraction. By Mr. P. Prevost. 

IV. Observations upon the Relations which exist between the 
-Axes of Double Refraction, and the Form of Crystals. By Mr, 
'F.Soret. 
*: V. Notice respecting Mica. By the Same. « ^• 

VI. Memoir on different Physical and Meteorological Instm- 
ments.^ By Mr, Peter Huber. • 

VII. Memoir on the Fall of Leaves. By Mr.- P. Vaucher; . 

VIII. Notice relating to the Basaltic Country of the DepiEirit- 
raents of the Rhine, -Moselle, and Sarre. By Mr. M. A* 
Pictet. 

IX'..-Mertioir'onthe Charagnes. By Mr. Vaucher. 

X. Essay on the Spermatic AnimalcuU of several Animab* 
By MM. J. L. Prevost aadJ. A. Dumas. 

XI. Memoir on the Natural Affihitiles of the Family Nym- 
phsea. By P. M. De Candolle. 

XII. On the Infiuencie ^of Green Fruits upon the Air befom 
they ripen. By Mr. De Saussure. 

: . ...-..■  *" 
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Proceedings ofPhiJosopJikal Socielles. [Apku., 

Article X. 

Proceedings of Philosophical Societies. 



] 



Feb. 28.— Communication of a curious Appearance lately 
observed upon the Moon. By the Rev. F. Fullows. 

On Uie Difference in the Appearance of the Teeth and Shape 
of the Skull in different Species of Seals. By Sir Everard Home, 
-Bart. 

March 7. — Experiments and Observations on the Develope- 
-nent of Mftgnetical Properties in Steel and Iron by Percussion. 
By William Scoresbyj Jun. (Communicated by the President.) 

Maicb 14 and 21. — A paper was read on the Alloys of Steel. 
By J. Stodart, Esq. FRS. and Mr, Faraday, Chemical Assistaat 
to the Royal Institution, 

These alloys were first made on a small scale in the laboratory 
oftheHoyal Institution. The results proving satisfactory, the 
experiments were extended, and alloys made tor the purpose of 
uanuracture to a considerable extent j these proved equal, if not 
Buperior, to the smaller productions of the laboratory. 

The metals that formed the most valuable alloys with steel 
were stated to be silver, platinum, rhodium, iridium, osmium^ 
and palladium, and, with ttie exception of silver, the best pro- 
portion of the alloying metal about l-lOOth part. Steel with 
silver will combine with only 1 -500th part ; when more is fused^ 
the metals form only a mechanical mixture. These alloys aiay 
be advantageously used for every purpose where good steel is 
required, but the scarcity and value of some of the metals mu&t 
operate as a preventive to tlieir general introduction. 

The experimentalists were most liberally furnished with all 
tiiese nietaia through the kindness of Dr. Wollaston, 

The nresence of the alloying metal in the alloy was constuidy 
proved oy chemical tests, and the compound, after bemg forged 
into a bar, was further examined as to uniformity, by acting on 
the surface previously brightened by diluted acid, 
. Bsch processes of analysis were given as were deemed nsefiil 
to the manufacturer, the general process was to act by dilute 
-Jiulpburic acid, to bum on the carbon Sec. from the residuum, 
ana then examine the matter left by the means generally required 
for each particular metal. A remarkable fact was noticed as to 
t^e promptness of action exerted by acids on some of the alloys ; 
those, for instance, containing platmum, and some other metols 
being acted on many times more rapidly by acids than unalloyed 
steel. 

The action of acids on hard and soft steel was found also to 
leave residua very different in kind ; that from hard steel being a 
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black carbonaceous powder ; while that from soft steel and soft 
alloyB was ia much greater abundance and plumbagenous. 

When the alloys were acted on by dilute sulphuric acid, the 
leslduum boiled m the acid, and the powder left acted on by 
nitric acid, this powder, whenever the alloy contained a metal 
insoluble in nitric acid, was either detonating or strongly defla- 
grating; whereas, when the alloying metal was soluble in nitric 
acid, the powder was entirely dissolved, and nothing of a similar 
nature produced. 

It was observed that the metals platinum and rhodium combine 
with steel in every proportion, forming with some of the higher 
proportions beautiful compounds, the colour favourable for me- 
tathc mirrors, and not subject to tarnish on exposucp to the 
atmosphere. Steel with the last named metal was particnlatly 
noticed. 

HOYAL OEOLOGICAL SOCIETY OF CORNWALL. 

The following papers have been read since the last Report : 

On the Mineral Productions and Geology of the Parish of St, 
Just. By Joseph Came, Esq. FRS. MRIA. Member of the 
Society. 

On some Advantages which Cornwall possesses for the Study 
of Geology, and on the Use which may be made of them. By 
John Hawkins, Esq. FRS. Honorary Member of the Society. 

On Stratification, and on the external Configuration of the 
Granite of Cornwall. By John Forbes, MD. Secretary of the 
Society. 

On the Gwithian Sands. By Henry Boase, Esq. Tr^sureiof 
the Society. 

On the Slaty Rocks of Cornwall, more particularly on those 
usually denominated Killas. By Dr. Forbes. 

Additional Observations on the Temperature of Mines. By 
R. W. Fox, Esq. Member of the Society. 

Notice on the Geology of Nice, By G. C, Fox, Esq.Member 
of the Society. 

Some Account of the South American Mines- By the.Btfv. 
John Trevenen, 

Some Account of the Mines of Pasco, in South America. By 
JAr. Ricliard Hodge, Communicated, with additional Obser- 
/rations, by Sir Christopher Hawkins, Bart. MP. FRS. Member 
«f the Society. 

Some Accountof the external Features (natural and artiliciat) 
of a Country, from which its Geological Sti ucture . may be 
inferred. By Dr. Forbes. 

Notice of the Quantity of Copper raised in Great Britain and 
Ireland in the Year ending June, 1821, By Mr, ,Alf^ed Jerikyn, 
Member of the Society. 

Notice of the Quantity of Tin raised in Cornwall ia t^e Yev 
4W)iB&J<iae, 1$II, ^yJoaepbCarne.Elsq-FRS. 
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?IFIC INTELLIGLNCE, AND NOTICES OF SUBJECTS 
CONNECTED WITH SCIENCE. 

I. Edward Daniel Clark, LLD. FRS. &c. &c. 

J tlie lamented death of this distingliishetl philos*- 
phfer and traveller, the editor is permitted to Elate, that a biographical 
notice by one of his intimate friends perfectly competent to appre* 
ciate his merits in every branch of science, will appear in -theileslt 
toim^T ts( ih.e Annali nf Philosophy. ..I'm 

II. Precipitation of Silver bif Chlorine. , , , 

The editor of the Annales de Chimie el de Phywque, Vol. XVIIf. 
p. 270, alluding to a statement made by Mr. Taraday and myself, 
that a gas was chlorine, because it precipitated nitrate of wlver^ 
says in a note, " This gas could not be pare chlorine, for it would 
not precipitate nitrate of silver ;' it must have contained hydrochloric 
acid." 

It is difficult to account for this mistake, and stilt more difficult to 
Buupose that it could have originated with either of the acknaw* 
leaged editors of the Annales deChimie; to prove Its incorrectneca, it 
il reqilisite, only to refer to the tenth vohime of the same work, p. 441ft 
and efeVehth volume, p. 108; — M. Gay Lussac tliere states, that: ^ 
nitrate of silver be dropped into a solution of chloride of lime, taadl 
no' further precipitation takes place, the supernatant liquid, if ttO'- 
derateiy heated, is decomposed, and oxygen gas disengaged ; and if 
the residual raattei" be dissolved in water acidulated with nitric aoid^ 
a portion of chloride of silver remains behind. Tlie fact is, that a 
portion of chlorate of silver is formed which prevents the precipitatim 
«f the whole of the silver in the state of chloride ; but it is evident 
from this very statement, that when chlorine gai'is passed into nitMte 
flIfsiliW, Apirrtionqf rfiloridfl must be prec'rpitat^. '^""i 

Nitrate of silver must; therefore; he cotisidsred tu a fsM<oMifc 



1823.} Shimiijic InUUigetM. 815 

presence of chloniie^ even when uncombioed with hydn^j^en ; and it 
IB also evident, that nitrate of silver cannot be relied upon for deter- 
mining the quantitjr of fVee chlorine : nor did Mr. Faraday and myself 
attempt to employ it for this purpose—- J?£&. 

III. Composition of Oxalic Acid, 

M. Dobereiner stated about five years since, that oxalic acid con- 
tains no hydrogen, and that it is formed of equal volumes of oxide of 
carbon and carbonic acid, combined with a proportion of water. He 
considered this water as essential to its existence, and that if it were 
taken away, the acid would be decomposed. Reflecting afterwards 
upon the great affinity which fuming sulphuric acid has for water^ he 
performed the following experiment, which he has described in a 
pamphlet upon pneumatic chemistry : 

Five grains or dried oxalic acid, but still containing, a quantity of 
water, were mixed with 200 grains of fuming sulphuric acid^ ih 
an apparatus for receiving gases over mercury. The oxalic acid gra- 
dually and totally disappeared, and produced 9'4 cubic inches of gas ; 
the sulphuric acid became less fuming. 

The gases washed with ammonia were reduced to 4*7 cubic inches^ 
and consequently contained 4>'7 cubic inches of carbonic acid. The 
gas which the ammonia did not absorb was oxide of carbon; for it 
burnt with a blue flame, and being detonated in Volta*s eudiometer 
with half its volume of oxygen, it produced an eaual volume of the car- 
bonic acid, without any appearance of water ; the weight of carbonic 
«ddv added to that of the oxide of carbon, represents exactly .that of 
the anhydrous oxalic acid ; and M. Dobereiner concludes that this acid 
contains no hydrogen; for if it contained any, sulphurous acid should 
be formed ; or if the hydrogen was combined with a portion of oxygen 
of the oxalic acid, the carbonic gas and the oxide of carbon would 
be found in different proportions. 

In this experiment, the sulphuric acid combines only with the 
Wftter, and in order that it may succeed, it is requisite that the sul- 
phuric acid should be fuming, like that of Nordhaussen : for commoa 
acid does not decompose oxalic acid.'*-(Ann. de Chimie et Pbys.) \ 

ly. Hot Springs of St. Michael. 

The vicinity of the springs is indicated by the increased tempex- 
aluve of the earthy a sulphurous odour, and tne esc»pe of vi^uror 
ateam from every crack or fissure in the ground. The Volumc9B,.pf 
imeke and .steam* rolline upwards from the surface tii«a great heightif 
till they are gradually diffiised Uirough the atmosphere, or miogk^ 
with the. A^eavieri. clouds that crown, the fummit..of the mountaiJM^ 
^produce <a striking effect. The confused rumbling and bissiiig aoiicf 
liiat is heard for same time befor&we aixive in sight of the spvjnga, 
increases at last to an. incessant and terrific roar, and .seeims to. is4iMt 
ftom the very spot on ^which wft siMind* • The earth returns « hidlop^ 
aoand, and great caution is required to avoid stepping into the^popk 
and/atqsaoMh of boiling water, «it|i. which its surface. is covered, -y'.- ^ 
; The Quantity of hot water dbcharged through the iADumennbl^ 
orificct in;thegiouBd>ia,.prodigfousLy great, and tne diffieur^t ttreaoif 
unite, forming a smalLriv^jri that* stiTl bo^ joios th^. Ribeira QiMoit^ 
The largest ;atreams are termed :'<:i^.deir«u»,'' ojr. boiler^, anjd a 
shallow basin of -^arihy matter has been fonnied round easlx ^ ^)cys;^sfi^ 
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by depositionu from Uie water. Mucb of the water U corstaatly k- 
atrained within these reservoirs, and its surface is moie or less agitated 
by the escape of sulphuretted hydrogen gas, and the ejection o£ 
water from below. The teaip«ralure of some of these springe oa the 
second day of December, between tliree and four o'clock, p. m., the 
thermometer standing at 63 degrees, rahretiheiti the barometer at 
294, was as follows : — 

207° 200= 98° 137° 203° 

190 134. 170 73 11 + 

184. 91 122 171 14-7* 

The basin of the largest spring parlicidarly designated aa " the 
Caldeira," is circular, and between twenty and thirty feet in dianie- 
ter. The water in this boils with much greater violence than in any 
Other Caldeira, and distinct loud explosions occur at short intervals, 
which are succeeded by a very perceptible elevation of the centre «{ 
the body of water within tlie basin. This is attended with a loud 
hissing noise, the escape of great quantities of sulphuretted hydrogeii 
gas, steam, and sulphurous acid vapour, On account of the high 
temperature, and vast quantities of steam, it is dangerous to ap- 
nroach near this spring, except on the windward side. The cattle, 
nowever, arc often seen standing on the opposite side, to free diem- 
celves, as it is supposed, from vermin. The peasants are in the 
habit of placing baskets filled with lupines, beans, and other vega* 
tables, on the edge of the basin where they are speedily cooked. 

Every interstice in the ground, and the surfaces of many of ibe 
loose rocks, are incrusted with sulphur, which is sometimes crystal- 
lised in acute pyramids, but more commonly in delicate fibres. A 
considerable quantity of it might be collected in a short tiiue. Sil^ 
is deposited from the water under a variety of fuims, and many small 

;ces of pumice and altered lava are cemented by it. — (Dr. Webster's 

istory of the Island of St. Michael.) 

V. On the Solution of Carbonate of Lime. 
Mr. Dalton,in a paper contaiuhig remarks on the analysis of spriog 
and mineral waters, lias stated some interesting circumstances res- 
pecting the alkaline properties of solution of carbonate of lime. It is 
■tated, ''that all spring water cootainingcarhonate or super- ca^on ate 
of lime, is essentially limy or alkaline, by the colour tests. And thia 
alkaluiity is not destroyed till some more powerful acid, such aa the 
sulphuric or muriatic is added, sutGeient to saturate the whole of 
the lime. Indeed, these acids may be considered as sufficient fiir 
tests of the quantity of lime in such waters ; and nothing more -is 
required than to mark the quantity of acid necessary to neutralise 
the litne. It does not signify whether the water is boiled or unboiled, 
nor whether it contains sulphate. of lime along with the carbonate; it 
is still limy in proportion to the quantity of carbonate of lime it ooa- 
tging Agreeably to this idea, loo, I find that the metallic oxides, as 
those of iron or copper, are thrown down by common sfa'ing water, 

J'ust the same as by free lime, notwithstanding, this carbonate of 
ime, in solution in water, contains twice the acid that chalk or lime- 
atone does. I fully expected the super-carbonate of lime in soltitioa 

* 3%« atiov« are put deWB in Uuotda inoluihthaT <MKCUiii>Bad. 
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to , be acid ; but it is strongly alkaline, and scarcely any quantity of 
carbonic acid water put to it, will overcome this alkalinity. Pure 
carbonic acid water is, howerer, acid to the tests. I could not be 
convinced of the remarkable fact stated in this paragraph, till I 
actually formed super-carbonate of lime, by super-saturating lime 
water in the usual way, till the liquid from bemg milky became clear. 
It still continued Hmv, and was even doubtfully so when two or three- 
times the Quantity of acid was added. It should seem, then, to be 
as impossible to obtain a neutral carbonate of lime, as it is to obtain 
a neutral carbonate of ammonia, in the sense here attached to the 
word neutral/'— Memoiiis of the Manchester Society. 
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Articu XII. 
NEW SCIENTIFIC BOOKS 



PREPARING FDR PfTBUCATlOIT. 

The Naturalist's Guide, or Directions for the collecting and IVeteiv 
vation of Animals and Plants. By William Swainson, Esq. 

PlracUcal Observations on Paralytic Affections, Deformities of the 
Chest and Limbs, illustrative of the Effects of muscular Action. Dy^ 
Mr. W. T. Ward. 

A System of Analytic^ Geometry. By the Rev. Dionvsius Lardner. 

The Fossils of the South Downs, or Illustrations of the Geology* of; 
Sussex. By Gideon Mantel], FLS. In one Vol. rojul 4to. with, 
numerous Engravings. 

JUST PUBLISHED. 

Memoirs of the Astronomical Society of London. VoJ. I, 4fto« 
II Is. 

A Universal Technological Dictionary of the Terms used in all- 
Arts and Sciences. By George Crabby AM. Illustrated with nume- 
rous Cuts, Diagrams, and Plates. 4to. Parts. I and II. 9^. each. To* 
be completed in 12 Monthly Parts. 

Travels in the Interior of Southern Africa. By W. J. Burchell, Es^^ 
With an entirely new large Map, numerous coloured Engravings, and* 
50 Vignettes, n*om the. Author's Original Drawings. 4to. Vol. !• 
4/. 14tf. 6d. 

An Essay on the Uterine Haemorrhage, which precedes the Delivery 
of the Full-grown Foetus ; illustrated with Cases. By Edward Rigby^ 
MD. FLS. FHS. &c. 8vo. 7*. 

A Series of Questions and Answers, for the Use of Gentlemen ppe^^ 
paring for their Examination at Apothecaries' Hall ;: with copious attd^ 
useful Tables annexed. By Charles Mingay Syder. 4«. 

The Chemical Decompositions of the London Pharmacopeia. Bf^ 
Charles Mingay Syder. 18mo. 1^. 6d. ' 

Remarks on Cutaneous Diseases. By J. H. Wilkinson. 8to* 
Ss.6d. 

The Florist's Directory, a Treatise on the Culture of Flowers* By . 
James Maddock, Florist. Svo. Plain, I2s, ; coloured, 20^. 
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Article XIII. 
NEW PATENTS. 

C. Broderip, Esq. of London, now residing in Glasgow, for various 
ImprovemenU in the construction of steam- engines, — Dec. 5, 1S21. 

H. Ricketta, of Phcenis Cjlass Works, Bristol, glass manufacturer, 
for an improvement in the art or method of making or manufacturing 
glass bottles, such as are used for wine, porter, beer, or cydsr.— 
Dec. 5. 

W. Warcup, of Dartford, Kent, engineer, for certain improvements 
upon a machine for washing linen, cotton, or woollen cloths, whether 
in the shape of piece goods, or of an^ article made up. — Dec. 10. 

W. HorrocUs, of Portwood- within, Biunington, m the county of 
Chester, cotton- manufacturer, for an improvement in the construction 
of looms for weaving cotton or Itoen cloth by power, commonly called 
Power Looms.— Dec. 1 4.. 

J. Winter, Gent, of Stoke-under-Hamdon, Somersetshire, forcer- 
tain improvements in a machine for sewing and pointing leather gloves 
with neotnesfi, much superior to that which is effected by manual 
labour. — Dec. 19. 

S. Brierley, of Salford, Manchester, dyer, for an Improved method 
of preparing raw silk, andcleansing the same, for the purpose of dyeing 
ana man ufit during. — Dec. 19. 

J. Gladstone, of Castle Douglas, In the stewatry of Kircudbright, 
and county of Galloway, engineer and miU-wright, for an improvenaent 
or improvements in the construction of steam- vessels, and mode of 
propelling such vessels by the application of steam or other powers. — 
Dec. 20. 

Julius GrifBth, Esq. of Brompton Crescent, for certain improve- 
ments in at earn- carriages, and which steam -carriages are capable of 
transporting merchandise of all kinds, as well as passengers, upon 
common roads, without the aid of horses. Partly communicated to 
him by foreigners residing abroad. — Dec. 20. 

Pierre Erard, of Great Marl borough-street, musical Instniroent 
maker, for certain improvements on pianofortes, and other keyed 
musical instruments. Communicated to him by a foreieoer. — Dec. 22. 

G. Linton, of Gloucester- street. Queen-square, Middiesex, mecha- 
nist, for 8 method of impelling machinery without the aid of steatn, 
water, wind, air, or fire. — Dec. 22. 

R. Ormrod, of Manchester, iron-founder, for an Improvement in the 
mode of heating liquids in boilers, and thereby accelerating andincreas- 
ing the production of steam. Communicated to him by a person 
residing abroad. — Jan. 7, 1822. 

R. S. Harford, of Ebbro Vale Iron Works, Aberistwyth, iron- 
master, for an improvement In that department of iron commonly 
called puddling. — Jan. 9. 

J, Harris, of St. Mild red's- court, London, tea-dealer, for an im- 
provement in the manufacture of shoes for horses and cattle,— Joq, 9.. 
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The obfenratioiii in each line of the taUe apply to a period of tmeatf'Soat haan, 
lifginning at 9 A. M. on the dtij indicated in the first colamn. A dath denotes that 
fhojtsnkiiiMlidedintenczt&toiHng^obfbTatiOD. — 
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REHARKS. 



Seoomd MaiUk. — 1. Fine. 8. Ckrad^: a vexy stonnj night, the wind blowing a 
gd the greater part of it. $, Very fine. 4^ Qoudj and fine. 5. Very windjr 
all daj : a. heafy sto^ of wind and rain about six, a.m. 6. Fine : lunar IflhiC 
T, 8, 9. Gkmdy. 10, 11. Fine. IS. Cakwdy. 1<. Foggy monlBgr: fina^ 4if . 
141 Fine. 15.' Fine: rain at night 16.' Fine. TT. Ooady morning: fine daf*' 
18, 19. doudy.' SO. Ooudy : rain in the ercmng. SI. COoady and fine. S8. WItfie 
j&Mt S8. Fine^ ie4. Cbady. S5( S8, S7r Fine. 98. HMrfisoit: fiat* 



RESULTS. 



> 



Winds: K, 1 ; SE, 3? S, t; SW, 1*; W, 4; NW^ 4. 

Barometer: Mean height 

For the month : 30-193 i 

For the lunar period, ending the i4th.... 30*159 

Fbr 13 dayi, ending the 6di (moon north) 30H)95 

For 14 dajrs, ending the SOth Ooooon eoilth) 30^999 

7herm<Mkieter: Meanhei^ 

For the month , 43 '88 1 <> 

For the kuuff period ,,... .•••••. 41*583 

For S9 days, the ftnn in Gaprioom 42*655 

Enfon&ms,..i 1*58 is. 

Rafab 0-82 
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Article I, 

Anatomical Discovenes respecting the Organ of Hearing in Fishes, 

In the year 1820, a thin quarto volume was published at 
Leipsic by Dr. Ernest Henry Weber, entitled " De aure et 
auditu Hominis et Auimalium, pars I. De aure Animalium 
Aquatilium." By this first part, Dr. Weber considers the fol- 
lowing new facts to be the results of his anatomical labours on 
fishes. We, therefore, insert a translation of them here in order 
to draw the attention of our comparative anatomists to the 
anatomy of the ear of fishes.* 

1 . The petromyzontes {lampreys)^ both of rivers and the sea,, 
are furnished with a cartilaginous vestibulum separate from the 
cavity of the cranium, but they are destitute of semicircular 
canals, both cartilaginous and membranaceous. They are like- 
wise destitute of lapilli enclosed in the vestibulum, or in a bursa^ 
and have no external organs of hearing. Their membranaceous 
vestibulum is divided into different cells. 

2. In several genera of osseous fishes, and especially of the 
order abdominales, the swimming bladder is joined in a particular 
way with the internal ear, and is useful to the membrana 
tympani. 

3. This conjunction of the swimming bladder with the internal 
ear in the cyprinus carpio {common carp), brama (bream), tinea 
(jtench), carrassius (crusian), rutilus (roach), aphyas, leuciscuR 
(dace), albumus (bleak), and doubtless in all the cyprini ; like- 

* We haire not ventuxied to transUte the Latin names by which Weber dfrtiaguJiheft 
A^pam wbidi be deicnb^, conceiving thedl likely to ^ moit^ ^sdsskiS^ vaMiS^sg^ 
ib$9 tbt coaetfoadwg £i^^uh ones. ^ 

JVeu? Series, vol. ni. ir ' 
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ifiset ift11ie:MlAini9 glanis. and cobitia fossiUft fUidith^^rAwAtf^ 

lidbi^ja^ftOGempliBhed by means of six. oa^ioida^Mditom^thw 

^ wjhiob: are placed on the rigbt side and three on M^j^^dbO) 

«iut«d !with the three superior vertebree by aitieulatidp. : iISmM 

;VAy be: compared to the stapes^ incas, and malLBiis« The a^tt 

of the malleus always adheres to the upper part of the swiiMtnog 

bladder. = ..a 

, 4». AU- the fishes just enumerated are furnished witk tn» 

cavitifis {atria) situated in the first vertebra near the foraiMil 

occipitale. Each cavity is shut byJ:he stapes of that .»dQ>idl 

ffjhich it is placed ; and the stapes may either be drawn froiti it, 

Ot4ippliedto ity by the action of the swimming bladder. lieniid 

tiUa CQvily may be compared to the fenestra ovalis in wsmk 

Bach cavity (atrium) is furnished witli a little bone peculiar td 

itself which shuts it up. . i>*:. 

..6, ta.all the fishes above enumerated^ each cavity (a^riito) 

iigs access to the sinus imparls by means of two holes cutiatlie» 

Qficipital bone. This sinus is situated in the middle part of ike 

UMifary portion of the occiput. Passing into the cranium Un^ 

4 fork, it is divided into two canals, of which the right passes to' 

tJb«. right labyrinthy and the left into the left labyrinth^ to whidi; 

^adheres., in that place in which the saccus and vestibudvori 

m^mbranfLceum are united. . : v-: 

; 6. In all the fishes above enumerated, there are found certoifi^ 

oatia leading into the same cavity of the cranium, covered wiA' 

alUn and muscles, which must be considered as the fenestras ^. 

the osseous vestibulum, since the cranium of osseous fisha&- 

serves the same purpose as the vestibulum osseum. ..:;ilt: 

7. In all these fishes, the three superior vertebnr, receivinffii 
the ossicula auditoria are increased, augmented in size, ana' 
remarkably altered. . s:m 

8. All. these fishes possess an interior lapillus of the sack, re- 

. markablc by a peculiar form, long, and spinous. ; i: t; 

.9. The ossicula auditoria of the cyprinus are enclosed by t»Q; 

\ membranous auditorial fossse, one of which is situated on the: 

"^^^ side> and the other on the left side of the three super^r. 

Vertebrcfe. The fossa auditorise communicate with the cavity'of # 

the cranium bv the .two lateral occipital bones, and contain an:. 

oily liquor of ^e same nature as that in the cranium. .: i 

10. The ossicula auditoria of the cobitis fossilis are included: c 
in a cavity of the transverse process of the second verteb»^;.. 
answering'the purpose of the cavity of the tympanum, v .. 

11. The^ osseous capsule, enclosing the swimming bladder of 
the cobitia fossihs is formed from the transverse processes oC tl»n 
third vertebra, expanded into an osseous bulla. This capsule llMr-; 
two great ^ external apertures, surrounded outwardly oy ^€^ 
elevated margin, covered by the external cutis. By two o^f^.*' 

aii^riot'€mrA^&, the apex hi tWtBalleua of the n|^t*«><*^ 
aid& eiM^^Bto the owiecws copavA^i toil ^ ^T^ ^'^ tft»ii« 
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M^hbiiuiig ' bladder* This osseous capsule aiwWer» '4ba saaifr 
fwy^es' lis: the annulus of the tympanuin in the iiamaii infsM. 
woDsequetitly souoious tremors have access tb the swimmiW 
4lbNlcler through the apertures covered with skin ;* from wbiea 
<hey are transferred by means of the malleus, incus, and atcq[ii8i^ 
.to tile membranous labyrinth. . ;c> 

12. This conjunction of the swimming bladder and inteniil 
«ar is brought about in other fishes not by ossicula auditoria, 
bat so that canals from the swimming bladder ascend directly t(l  
the head, and are joined to the ear in different ways. 

13. In the sparus^ salpa^and sargus^the top of the swimau^ 
bladder ascends to the base of the cranium divided into tffo 
canals. A peculiar membrane unites the apices of these caHiM 
to the margms of two oval bones situated on the right and l#ft 
sides of the base of the cranium. • ^^ 

14. In the clupea harengus (herring), two very narrow canals 
of the swimming bladder enter into two bony canals on tlitf 
lights and left side of the base of the occipital bone. Baeh^'Of 
tbsse canals is again divided into two small bony canals whosia' 
ejctremities swell out into hollow bony globules, the anterior add 
posterior. The canals of the swimming bladder fill up thewi-^ 
lyony canals and globules. The appendix of the membranaceous > 
vestibulum enters into the right and left anterior bony gloMtf 
near the bullous end of the swimming bladder ; so that reachidflr 
the extremity of the swimming bladder, it forms a septum, wluoa' 
separates the cavity of the appendix of the vestibulum filled witb^ 
water from the cavity at the extremity of the swimming bladdi^r^ 
filled with air. The circumference of this septum is surrounded 
by a ring nearly cartilaginous. Hence in the herring the«sono* 
rous tremors of the swimming bladder are transferred to the' ' 
membmnous vestibulum itself. 

16. The anterior part of the right membranous vestibulum 6f 
the herring communicates with the anterior pait of the left mem^ 
branous veslibulupiy by means of a transverse membrahoaia 
canal passing belOw the cerebrum, in such a manner that mer^> 
cury cannot be injected into either vestibulum without fillings - 
at trie same time tne membranous vestibulum and the semicir« : 
cular canals of the opposite side. 

16. The lower end of the swimming bladder of the herring 
and anchovy is produced into a canal situated between the twio 
ovaries, and behind the rectum which opens into the ostium. . 
genitale. 

17. The swimming bladder of the cobitis fossilis is not simply, 
but consists of two parts, the upper greater, and the lower, yety. . 
anudl, situated without the bony capsule. A fibrous process ; 
passes from the skin to the swimming bladder by an extern^ 
opening of the osseous capsule. 

4& The camtl for air (canaiin pneumaticm) ^^^V9i\sx^ax»^^ 
'hlmUet of tbe oypriai entering i^W tite Qwo>^V%^^a3^ cmarxV^ 
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^ptfimed and ahut by means of a yaWe, but. formji a nyiiartt%i 
twUPQur, thrpugh which the air canal penetrates in a spiral ai]rqfa| 
tiWy dinunished to the fourth part ot its size. . .'.^^, 

19.. The ear of the ray fish is not furnished with a sioji^ 
eternal passage, as all anatomists have hitherto beheved ; mil 
with two. Besides the fenestra of the vestibulum cartilagineuin 
dosed by a membrane, described by Scarpa and Cuvier, there. 
^8ts a fenestra of the vestibulum membranaceum situated 
.bi^side it. The fenestra of the vestibulum membranaceum i&|Q 
be compared to the fenestra ovalis in man, and the fenestra of 
the vestibulum cartilagineum to the fenestra rotunda in man. 
"the fenestra of the vestibulum cartilagineum forms an opening 
intp.the cavity of the vestibulum cartilagineum, the fenestra 4^ 
^e vestibulum membranaceum in hke manner forms an openi]||f 
into the cavity of the vestibulum membranaceum. 
. £0. Between the fenestra of the vestibula membranacea cut 
oat in the cartilaginous cranium (belonging to the right and left 
i^) and the skin covering the occiput, two bags are interpostd 
^ed with a white calcareous Uquor, and toudling each otheri 
^Ipm each of these, a lai^e membranous canal entering through 
the fiBuestra of the vestibulum membranaceum, desceads intot: 
the vestibulum membranaceum, and fills its cavity. These bags 
called by Weber the sinuses of the external ear, and compared 
by Monro to the conchae of the human ear, answer the purpose 
of the cavity of the tympanum, and the hquor included in them 
serve the purpose of the bones of the ear. 

21. One or more very small canals, detected by Monro ; but 
not found by Camper, Scarpa, Comperetti, and Cuvier, pass froon 
the auditory sinus of each side to tlie cutis, and there open by 
very small mouths. By these canals, any excess of the calcar- 
reous liquid contained in the sinus auditorius may be thrown 
out. 

22. There is a small muscle belonging to each auditory sinus,* 
)>y means of which the auditory sinus may be compressed, and 
its Uquor either thrown out through the small apertures opening 
in the cutis, or impelled through the canal into the membrauQUS 
Yestibulum. In this way the vestibulum membranaceum maybe 
either compressed or relaxed. 

23. The vestibulum membranaceum of the raia sarpedo.mar- 
morati^ (Risso) does not contain white cretaceous lapilli ; but a- 
gelatinous mass, mixed, with a black coloured sandy matter. 

24. The membranous semicircular canals of the raise are joined 
to each other and to the vestibulum membranaceum in quiUi a 
4ifioreat JB9iam[ier fropi those of the squalus carcharias .(vAt/c 
3hark)r Thc^ semicircttlai* cabals of the s(j[ualus. carcharias hajre 
ft 4eiiiiGi{:ci4}ar form» while that of thet raia has a .circular fiaop. 
The se^iicircular canals of the squalua carcharias proceed.tqitjM^ 
^tf^mtyjjmxk the .Ti^.ti)«u^i«umewJwapaceu^ and by.tW q^ 
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separated from it, and indeed have no communication with it 
Wc^pt'hf two very small ducts. One of these ducti passes^ 
ftom the Tetftibulum membranaceum to the posterior canaly 
which has the form of a circle, and does not cohere to Atf 
ffincnaining canals ; the other passes to the anterior canal. 

' 26. The observation of Treviranus that the auditory nerves arw. 
not always to be considered as branches of the trigeminus it 
proved to be true. 

; 26. The nervi auditorii accessorii have different origins is 
different fishes ; proceeding from the cerebrum, the par vagum^ 
and the trigeininus. Nor are these nerves always destined to 
liie same parts of the labyrinth. In the raia torpedo, the squalus 
oarcharias and the petromyzon (lamprey), the nervi auditorii 
accessarii do not belong to the ear. In several of the cyprinr^ 
tiie author describes a very remarkable deviation in tbes^ 
nerves. 

27. The branches of the nervi auditorii belonging to the veah* 
tibulum are softy and, as it were, spread over its inferior surface. 
Hie branches sent to the ampullae are hardy and penetrate into 
the cavity of the ampulla;, constituting a semilunar plexus jut- 
ting out into the cavity. The sonorous tremors of the fluid 
included in the semicircular canals are readily transferred to 
these nerves. The nerves of the vestibulum receive the sono* 
rous tremors of the solid bodies included in the vestibulum or 
sack. 



Article II. 

On the Annlysis of Brass. By Mr. W. M. Keajtes. 

(To the Editor of the Annals of Philosophy,) 

SIB, 

Having noticed that most chemical writers, who have made 
mention of brass, state the proportions of the two metals which 
compose that alloy, to be veiy different from what they really are^ 
I was induced to attribute tne incorrectness of their statementu 
to some fallacy in the mode of analyzing it ; this opinion was 
▼erified by some experiments which I made on the subject 

The formula recommended by the most eminent writers 18 
solution of the alloy in dilute nitric acid, adding excess oC 
caustic potash, boiling, to take up the oxide of zinc, and throw 
down the oxide of copper. 

This method of proceeding seems to hav6 been followed from 
a consideration of the known habitudes of each oxide when 
jper se, rather than founded. on the result of direct experi* 
ment. For although the oxide of zinc, when alone, is readily 
soluble in an excess of caustic alkali, yet whQ:fi^t^Y^\aXJt^^*^ic^'%» 
^rtth oxidS'OrMpper, a part only iBtakeaxx^^Xyj ^aai3iX\M«»'wwf«sk, 
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'tMk probably arisen from Bome meehtoical Vsietebmailnri^ 4of MEIie 
two oiides; and not from any chemical utiib^. l^e foUowai^ 
'^i^p^ment maVy I think, be considered as sufiEici^xil proof 4ifiidlf 
fSadacy of the above mode of analysis. 'ho 

; . (A.) 100 grains of brass dissolved in diluted nitric acid:; 'die 
spltition was heated until it was nearly neutral, and dilated wiA 
distilled water. 

(B.) 540 grains of caustic potash dissolved in six ounce& isi 
water, were added to the solution A in a flask capable of holdiiifl; 
36 fluid ounces, using agitation during the mixture. The flaut 
was placed on a sand-bath, and the contents boiled for an hour 
and a half, precautions being taken to prevent the mixture bdng^ 
0irown out of the flask, to wnich it is very liable, from the great 
freight of the precipitate preventing the regular escape of steam. 
The whole was filtered while hot, and the precipitate, which waift 
of a dark-brown colour, after being well washed, dried, and 
heated to redness, weighed 11 1*5 grains. 

(C.) The filtered fluid, which was extremely alkaUne^ was 
reduced to a convenient bulk by evaporation, and supersaturated 
with muriatic acid ; carbonate of soda was now added in excess, 
>vhich threw down carbonate of zinc, this was separated by the 
fitter, and healed to redness ; the oxide of zinc resulting weighed 
14 grains, equal to 11 '2 grains of zinc. 

(D.) 100 grains of the precipitate (B) dissolved in dilute sal- 
iphuric acid left a small quantity of sulphate of lead, which, being 
separated, the solution was rendered very acid, and two polished 
cylinders of iron immersed in it, which precipitated the copper, 
this, when collected and dried, weighed rather more than 
62'5 grains, which gives 70 grains of copper in the 111*5 of 
precipitate. 

(E.) The solution from which the copper had been precipitated 
was boiled with nitric acid to peroxidize the iron, and nearly 
neutralized by carbonate of soda. Ammonia was now added in 
excess, and the oxide of iron thrown down by it separated by 
filtering. 

(F.) The filtered ammoniacal solution was, with the addition 
<>f muriatic acid, evaporated to dryness, and the dry mass heated 
iii a silver crucible to drive ofl* the muriate of ammonia ; after 
which the residue was dissolved in dilute muriatic acid, to which 
solution carbonate of soda was added in excess, and the precipi- 
tate resulting, after being heated to redness, weighed 22*5 grains^ 
<qual to 18 grains of zinc. 

Thus, then, the products of the analysis are : 

Copper at D 70-0 

Zinc at C and F 292 



99-2 
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fni^iifbe pr^ipit«<te (B) ought only to have weighed .^j^put . _, 
'Sitito%BteqKi Qf. lll'^i aud.that at (C), 36*5 instead of 14.;*-— f^ 
difference much too great to be attributed to any eiror in tjq|^ 
aoianipulation. Had the residue left by the potash been take^ 
foro:tide of copper^ it would have given only 11-2 per cent, pf 
zinc in the brass, which approaches pretty nearly the quantit¥ 
assigned by some writers ; and as the defect in the analysis 

Eobably arises from some tnechanical cause, it is, therefOri^ 
Lely that no two experiments v;ould give the same results fpr 
an alloy of uniform composition. 

^ In recommending another mode of analysis to the notice of 
chemists, I do not pledge myself that it is one which will gi;^ 
xesults of mathematical accuracy ; but which nevertheless wi(B 
be found sufficiently correct for any practical purposes, and n^^V 
serve until some one more versed in analytic research thaa 
myself shall point out a better. 

' (A.) 70 grains of copper and 30 grains of zinc were dissolved 
in dilute nitric acid. The solution, with the addition of a littl^ 
sulphuric acid, was evaporated to dryness, and redissolved ixk 
dilute sulphuric acid, adding the acid considerably in excess. 4- 
Uttle sulphate of lead which remained was separated, but nek 
weighed ; it might arise from the zinc or the acid. 

(B.) The solution being much diluted was introduced into a 
flask, and brought to the boiling point. Three polished cylinders 
of iron, one inch long each, were introduced, and the boiling 
continued until the solution became nearly colourless. A portioA 
of the liquid was now tried for copper by a fresh piece of iron^ 
but the surface remained perfectly free from it ; and upon adding 
one drop of a solution of nitrate of copper, a precipitate took 
place, which shows that this test was sufficiently delicate. 
.  (C.) The mixture was filtered while hot, and the copper well 
washed with very dilute sulphuric acid, and afterwards wiCh 
boiling water ; and being dried, was put in a crucible covered 
with charcoal powder, and melted, the button weighed 69*6 
(grains. 

' \ The filtered fluid was now proceeded with precisely in the 
same manner as at (£) in Experiment I. The oxide of zinc 
/Obtained weighed 36'75, equal to 29^4 of zinc. This gives [ 

Copper : 69*5 

Zinc 29-4 ' 

98-a . /: 
Loss 1 ^ 

100-6 

The deficiency of half a grain of copper, and little more than 
half a grain of zinc, is not greater tnan what <ii^iv<^^^Nn.<^'\si^ 



^Sff Jkfi-. KeatiBs mthe Anafym^Brau. [Ma^; 

analysis ; and it is probable that even that quantity would be 
lessened by care in conducting the operations. In performing 
this analysis, it is necessary to drive off the v^rhole of the nitric 
acid from the solution (A), and to have sufficient excess of sul- 
phuric acid to prevent the copper from attaching itself too 
closely to the iron ; in other respects, the excess of acid is not 
material. The boiling must be continued until such time as the 
solution becomes colourless, or till it ceases to give any indica- 
tion of copper by any tests which may be applied. The solution 
should be hltered while hot, and the precipitate washed with vety 
dilute sulphuric acid. If the copper can be sufficiently dried 
without the risk of oxidizing, the fusion of it may be dispensed 
with ; but if it is thought necJessary to melt it, the charcoal 
powder, after the fusion, should be carefully washed, as minute 
grains of copper are generally dispersed through it. The iron 
used for precipitating tne copper should be as pure as possible; 
as frequently an insoluble black substance, which is probably a 
carburet of that metal, separates during the action of the acid : 
should that be the case to any considerable degree, so €is to 
interfere with the results, it is highly probable that it would be 
got rid of by fusing the precipitate. 

Boiling the solution during the precipitation of the copper has 
many advantages over simple immersion of the iron in a cold 
solution. By the former method, a complete precipitation is 

fenerally obtained in an hour ; while, by the latter, the solution 
as held copper at the end of four days, and even when a com- 
plete precipitation has been obtained (which is not often the case), 
a portion uf the iron deposits in the state both of protoxide and 
peroxide, which can only be got rid of, at the risk of dissolving a 
portion of copper with them ; besides which, the copper frequently 
adheres with such obstinacy to the iron as to render the estima- 
tion of it impracticable. 

As a menstruum from which to precipitate the copper, sul- 
phuric acid possesses decided advantages over any which I harre 
tried ; if the alloy contains lead, it is left insoluble in the first 
instance ; also the copper is not reacted upon when precipitated^ 
as is the case when the nitric acid is employed ; the progress of 
the operation too may be judged of from the colour of the solu- 
tion. It is probable that the acetic acid might be employed, but' 
I have not made trial of it. 
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Article III. 

On the Geology of the Isle of Wight, S^c, 
By Prof. Sedgwick. 

(To the Editor of the Annals of Philosophy^ 

SIB, Trinity College, Cambridge, March 17, 188S. 

There appeared in the Antials of Philosophy for Sept. 1821^ 
an article by one of your correspondentfi (Mr. G. B. Sowerby), on 
the Geology ofHeaden Hill, in the Isle of Wight. With some 
of his observations I entirely concur ; and 1 appreciate as highly 
as he can do himself the importance of an intimate acquaintance 
Ivith certain branches of natural history. Without such know- 
ledge it must be impossible to ascertain the physical circum- 
stances under whicn our newer strata have been deposited. 
To complete the zoological history of any one of these formar- 
tions, many details are yet wanting. It is principally with. the 
hope that my own observations may be in some measure sub- 
servient to this end, that I have ventured to request their insert 
tiou in your journal. 

I must at the same time state, that some of Mr. Sowerby's 
views respecting the classification of the formations over uie 
chalk differ widely from my own. An absence of several months 
from the University prevented his remarks from faUing into my 
hands before December. A series of engagements, of which it 
is unnecessary here to speak, have prevented me from undertak- 
ing the task of replying to them imtil this moment. 

The point on which your correspondent appears to differ moat 
widely from myself is in the estimate he has formed reapecting 
the merits of those who have preceded him. He seems hardly: 
to have considered that the honours of inventive talent must 
chiefly be awarded to those who first point out the way to disco* 
very, and from obscure and seemingly imperfect data are able to 
deduce important general conclusiona. One things however, ig 
most certain, that sarcastic animadversions, either on societies^ 
or individuals, can never tend to promote the investigations of 
truth. 

It is impossible that the praise of successful investigatioa 
should be withheld from Mr. Webster. His excellent and origi- 
nal communications respecting the formations in the Isle of 
Wight are in the hands of every English geologist, and prove 
both his dihgence in the observation of facts, and his sagacity in 
drawing the right conclusions from them. No subsequent dis- 
ooveries can possibly take away from this merit, even though 
they point out some objects of detail which had been, perhapi», 
either overlooked or misunderstood. 
In the following notice I intend, first, to give wmbm t»Qeia3Q&^^ 
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the fossils contained in the iron sand and the o^cr beds itunHi 
dtatety beneath the chalk. Secondly, to offer eoine remark^o* 
the formations above the chalk. The observations on whicltlhe 
remurks are principally founded vt ere made during two visils-fo 
the Isle of Wight ; one in the early part of the year 1819 ; the 
otber in the early part of last summer, ' 

' No paper in the Annals of P/iilosop/ii/ wilt be quoted, except 
the one before alluded to ; it will, therefore, be only necessarr 
to refer to the page in which any particular observatioa' iflieon- 
tained. 1 have the honour to be, Sir, . . < :j.,..* 

Your most obedient servant, 'j' i-.' ij 

A. Sbdgwickws 

W. _ _ ,',.'^^ 

i. Observations vn the Formaltom hiHwveti the Furtland Oitiitg- 
atidtlte C/iiilk. ",j 

Since the publication of Mr, Webster's letters to Sir H.Engle- 
field, the deposits between the Portland oolite and thf chaUc 
have generally been subdivided into three formations. (1.) Inii 
sand, a formation of ferruginous sand and sandstone. (2.; Aa 
argillaceous deposit {Telsworlh clai/ of Mr. Greenongit). 
(3.) Green sand, a siliceous deposit, containing subordinate beds 
of limestone, tk.c. ; generally characterized by the presence of a 
certain quantity of green earth. This classincatiou is indepeE^ 
dent of all theory, and is only to be considered as a convenient 
mode of arranging a great many similar beds, the geological 
relations of which have been made out by actual observaxioa* 
The three formations may together be considered as the repffi^ 
sentatives of the qiiuder-sandstein of Werner, as they appear t6 
be associated with rocks of the same age, and agree with it 
in some of their more minute characters. Many details m 
however, be supplied before even this point can be complete!^ 
established. From the whole analogy of the Enghsh coast, lU 
well as from the best accounts with which we are acquaiatcC^ 
there can be no doubt but that some of the beds here described 
are widely extended in the north of France, In many parts of 
England, they preserve an extraordinary unity in then* getWitd 
relations and external character. On the whole, if we faUav 
the great chalk escarpment towards the north-east, they gra- 
dually thin off, and sometimes, perhaps, entirely disappear. A 
few miles to the north of FInmbru' Head, the chalk is seen in te' 
cliff reposing on the clay of the vale of Pickering, without dhi^ 
intcrventiOQ of any beds of sand or Sandstone. With wtMitiever 
certainty the great relations of the three formations above-rau^ 
tioned may have been estabhsherl, errors may arise in tixuig< 
points of detail from some of the following causes, (l.) TW 
colouring principles of the upper and the lower sand arosoniai 
times wanting. (?.) The green particles which characteriee the 
upper sand sometimes abound ho much in the lower as to ■«" 
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MNudkrut' 801110. tnai0te of the green sand that, irithout care, tbcy 
idight be oonfonndetl^ with the ordinary beds of the ir(m$anif. 
Another dietiiictHre character, founded m the abundance of orgar 
njzed fofisHa in the green sand and their entire absence froqi 
many parts of the iron sand, might sometimes lead to erroneone 
SQiKdusion&. . In the sandy parts of Bedfordshire, one may 
travel for miles together without seeing even a fragment of a 
fossil shell ; yet some beds, which are subordinate to the same 
sand formation in the Isle of Wight, exhibit innumerable traces 
of beings which once possessed an organized structure. A good 
account of the fossils of the iron sand is undoubtedly a desiaera" 
turn. Mr. Sowerby's work will, 1 hope, eventually supply this 
want. I shall consider myself fortunate if this brief notice 
trhould induce any one to visit those localities which best illus- 
trate the zoological history of the formation. 

All the upper beds of the iron sand in the Isle of Wight partake 
of the high inclination of the central chalk mnge (Mr. Webster's 
Xetters, p. 122, &c. &c.). As the bearing of the coast between 
Freshwater Bay and Brook Point) is considerably inclined to the 
direction of the strata ; they rise up in succession from the level 
.of the beach, and are thus brouc^ht out under circumstances most 
favourable to a minute examination. The natural section between 
Culver Cliff and the middle of Sandown Bay affords similar faci- 
lities for observation. Between Brook Point and Sandown the 
strata are nearly horizontal, and many parts of the coast present 
perpendicular escarpments. The upper beds would, therefore! 
be inaccessible, were it not for the deep channels worn in the 
face of the cliff by the rivulets which descend from the central 
chalk range. 

As the fossils which characterize the formation are not uni- 
formly distributed through its mass, it may be proper briefly to 
enumerate some of the principal changes which are exhibited in 
the mineral composition of its subordinate beds. 
.. (1.) Siliceous sand variously coloured by oxide of iron, the 
colours sometimes very splendid, and beautifully contrasted* 
With these beds are sometimes associated a kind of coarse siti^ 
eeous grit {carstone) cemented by oxide of iron. . ^ 

(2.) Fine white siliceous sand often passing into sandstone. 
/ (3.) Beds containing a variable admixture of argillaceous 
iBfttter. They often contain carbonate of lime, and a considera^ 
Ue quantity of green earth. The more siliceous varieties th^ 
assume the appearance of green sand. In all these ysqrietief 
ijiere are fossils, most frequently in the form of casts. ... 
■■, (4.) Beds of slate, clay associated with pyritoiis wpod coaL 
Some subordinate calcareous beds . contain fossil i^heUs, tt^ 
iQnumemble booy^ragments of a small fish. 
j:;(6.) Beds of immire shell lime^MxHie. They abpM^d ip sogie 
jp^cts of .^andowiit^fiflri, ftad;op9u?.Aii,,riD%Q|i,,(6^YJ*ia^ |»i;k^l^t|i«i. 
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olifF between Brook Point and Freshwater Bay. Along with 
them are seveml of those coocretions described in the fiWi 
Toiume of the GeologicEil Transactions under the name of Ctirl^ 
Only Buch beds have been described as are found in the Isle of 
Wight, and may serve in some measure as guides to those who 
Me examining its fossil history. It would be qnite foreign to 
tiie objects of this paper to describe the beds of fuller's eart}i, 
plastic clay, yellow ocnre, &c. which are found in other parts t>f 
England subordinate to this formation. 

II. Fossils of the Iron Sand. 

1. Obscure impressions of reeds and other vegetable bodies 
mixed with carbonaceous matter, and sometimes disposed iii 
regular layers. They abound in the argillaceous beds, and are 
contaminated with the presence of much iron pyrites. 

Carbonized wood is found in all parts of the formation. It 
sometimes makes an approach to the appearance of jet. Mon 
C'omuaonly the particles adhere so imperfectly that the specinacni 
crumble between the fingers. Neai- Brook Point the masses of 
joineralized wood are seen at the time of low water scattered 
about the strand like the great beams of a timber yard. Mr* 
Webster f has given an accurate and graphical description of 
this portion of the coast. The changes undergone by these 
bodies are various and interesting. Traces of the original bark 
are by no means uncommon ; and in one instance we found it 
marked with deep lozenge-formed indentations. Carbon and 
pyrites abound in almost all the specimens ; and the several 
parts are often held firmly together by carbonate of lime wbtcii 
nas insinuated itself into every portion of the mass, and partial|j' 
displaced the woody fibre. When the limeis taken up by acids, 
there remains behmd a friable skeleton of carbon. In otbec 
examples, the process of replacement is so complete, that the 
specimens may be regarded as true petrifactions, I thought tluB 
toe more remarkable as all the specimens of similar origin which 
I have seen in the iron sand of Norfolk and other parts of 
England, are sihcified. The existence of this vast quantity «! 
fossil wood is the more interesting, as it points out an analogy 
between the iron sand and the quadei-'Sandstviii of Werner .J Oar 

• These catn^retions are found occasioiiall; in the greipncke bnnationa; dMC' 
■boutid in many of our coal distr]cl3f nod txe by no iiiebdb rare in certain portiouiBf , 
flie I.ias clay, Ihe Oxford day, and the Kimmeridge day. Perhaps ihere ia not one W | 
«mr great argillaceoDB deposiu in which tnwai nf theni may ntn be Ibund. The^ nMl' 
frequently appear in the form of diMlnct liemisphenndal concreUona adheriag dth« tt ' 
the upper or lower surface of bedh of ironstone, or impure argOlaeeous limeNone, «|B(a' 
tniverse the mtaaes of slate clay. Sometimet also ihcy exhibit a confomiaWe BTBU 
ment between tvo indurated beds, and seem intimatd)' Bnociated with layen <-'*— 
eaibooale of Ihnc which have a tjbroua atTucture tnnBTEne to the strMi. Aft Ik 
liea are found in the hie of Wight. 

f Lcllara to Sir H. Knglefleld, p. 153. 

t See I>',*ubui»»on Traitt de Oragnowe, i-ol. ii, p. SSS, ic 
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information, respfcting the other fossils of that formation ia too 
meager toafford us much assistance. 

2. Zoophytes. — (1.) We found between Freshwater Bay and 
Brook Point many cylindrical concretions, deeply tinged by the 
led oxide of iron. They present such well defined spheroidal 
terminations, that there can be no doubt of their being derived 
from some organized body, though they do not exhibit distinct 
traces of animal structure. 

(2.) Stems of the body described by Mr. Webster under the 
name of the tulip alcyonium. The stellated transverse sections 
of the stem,* which are so con^mon in blocks derived from the 
green sand formation, appear also in some beds of the iron sand 
near Red-cliff. 

(3.) A compound Madrepore. The stellee arise from a pedicle, 
and are grouped in a regular spheroidal form. Some of the 
larger specimens appear to be formed by the union of several 
distinct spheroids. They exist in the form of calcareous concr&« 
tionsy in a reef of indurated iron sand^ which appears below the 
high water mark on the eastern side of Sandown Bay. It ia a 
continuation of some of the inclined beds of Red-cHff, and ita 
induration arises from the presence of a considerable quantity of 
carbonate of lime. I am the more particular in describing this 
locality, as it abounds in several fossil species which are in a 
state of perfect preservation. I unfortunately reached the spot 
when the tide was running in, and was only armed with a 
Ibammer and a small chisel. Any one who wishes to investigate 
the subject further, ought, after providing himself with mor^ 
powerful weapons, to visit the reef before the time of low 
water. 

(4.) An obscure coralline body. From the same locality. In 
its structure it has a general analogy with the bodies described 
by Parkinson, vol. ii. p. 137, 138. 

3. Univalves. — (1.) Vermicularia. Sowerby, Mim Cqn» 
pi. 57. Several traces of this genus were observed in the Red* 
cliff reef above-»mentioned. Along with them were some adher- 
ing serpula. 

(2.) Ammonites. We found a single fragment of this genus in 
a bed of coarse greenish sand near Brook Point. 

(3.) Rosteliaria, Casts, sufficiently characteristic, to deter«- 
mine the genus, are found in the upper part of the cliff at Sbankr 
lin Chine. 

(4.) A highly ornamented univalve, with raised longitudiixal 
ribs, probably a rostellaria. In the samq state with the preced- 
ing. We met with fragments of the shell near Brook Pomt; 

(5«) Vimpara(^?) A small species resembling tbalt. which 
abound* in iiie. Purbeck marble. Fi^om the beds .of ahell lio»e- 
8 tone near the top of the iron sand tonn»tion in FnsBhwatt^ S^y* 
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Caets, probably derived from the same shell, are f&tlnS ^ 's&ina 
earthy beds between the last mentioned locality and Brpolc 
Point. 

(6.) To ttiis list may be added the cas/s of at least thrte'ot 
four species of univalves which abound in the upper part of tfcrf 
cJiflT near Shaoklin. ' ' 

Every one who has examined the localities of fossils must faave 
remarked that in strata abounding in the oxide of iron, they-ate! 
freunently stripped of their shelly covering. In soft argiUa6eou» 
beds, even the colours of the original sfiell are sometimes pirfrt' 
served, but the specimens are generally friable, and often ^sfi^' 
sured by compression. In other mineral masses, more esjM^' 
cially such as contain a considerable proportion of carbonate of 
lime, the fossils which can be detached from the matrix are {ft H' 
hedutiful state of preservation. Several species which exist onh^ 
as casts in the ferruginons cbfls of Shankhn, are finely preserrefP 
in Red-clift" reef. It is probable that perfect shells belonging tft" 
all those species of which we have now only the casts, mwfhe 
found by any one who has time to examine the localities ilbtMFM' 
mentioned. 

4. Bivalves.— (1.) Gryp/iaa simata. Min. Con. t.336; 

(2.) Ottreii. Atleast three distinct species. 

(*.) A palmated cockscomb oyster, associated with, and 

sometimes adhering to, the preceding species. They are fouDd^ 

in regular beds which traverse the clitfs of Ulackgang Chine antf 

Sh&nklin Chine. Traces of the same beds appear to the west «f 

Brook Point. • "i 

(A.) An nndescribed species; much elongated; in genenfl 

form somewhat resemWing the ostrea tencra. Min. Con, pi. SWS,'" 

p. 2, 3. This species abounds in some of the calcareous beds t»' 

the west of Brook Point. 

(c.) A small flat oyster, associated with the preceding. Thin^ 
beds of this fossil traverse some of the argillaceous strata of San-=' 
doWh Bay. The shelly matter is sometimes replaced by minute' 
crystals of selenite which have originated in its destruction.' 
The analogous facts exhibited by the Oxford clay and the Kiift-;'' 
meridge clay, are too well known to require any description. 
There are probably more species of this genus ; but the spea- 
mens are generally too ruinous to show any good distint^ve 
characters. 
(3.) Per„a, 

(a.) A large thick quadrangular shell. 

(6.) Resembling j)er» a aviculoides (Min. Con. pi. Gti), bnt tlwil 
fragments too imperfect to determine tlie species. Both Bra;4 
found in Red-clifi reef. 'Ihe pertia avicuhides Jsacharacteriabc* 
shell of the middle oolite formation {coral rag), A perna of niAeMi 
trapezoidal form is also found in that formation near Weymoulki a 
but is of an entirely diiierent species from the quadrangular shell 
abate meaUoaed. - -  - -■ -- ' 
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[aJi Gadaiea^ 'lain'. Coo. pL 88. 
(6.) Aldformh, Min. Con. pi. 216. 
. Bo^r^pepies .are found in Ked-cliffreef. Casts of the latter 
^nnd^fn the fem^nous beds of Sbanklin Chine. It is vera 
common in the green sand formation. 

, XA-I -^^taHe excavata (?) Min. Con. pi. 233. Red-cliff reef." 
^6.) Splucra corrugata. Min. Con. pi. 335. Red-cliff reef. 
{7n) Terebratula. Too much imbedded to exhibit specifidi 
characters. Resembles terebratula pectita. It exists in great 
abundance, and in various states of preservation, in some beds 
near Sbanklin Chine. 

.(8.) An exceedingly minute oval-shaped bivalve. It exists ia 
icbmense abundance, often appearing like a thin farinaceous 
coating interposed between the laminae of calcareous slate clajv. 
which occur in the argillaceous beds of Sandown Bay, and 
various other parts of the formation. 

(9.) A bivalve abounding in the thin beds of limestone whic& 
occur in so many parts of the formation. Casts of the same^ 
shell are common in some of the less indurated beds. We were,. 
in no instance able to obtain specimens with distinct specific 
characters. 

(10.) To this lifxt may be added the casts of four or five spe- 
cies which are in too impeifect a state to be ascertained. From 
the upper part of the cliff near Sbanklin Chine. 

5. VfiRTEBEAL Bones, Fins, &c. of a small Fish. — In 
great abundance in some impure calcareous beds, west of Brook 
Point. To these we may add the bones of a large cetaceous 
animal which were found, as I have been informed by Pro- 
fessor Buckland, in Sandown Bay. 

The preceding list, however imperfect, will show that the 
iron sand is by no means destitute of fossil inhabitants. Thej 
are generally in a bad state of preservation, and little inviting to 
the collector. But on this Very account, the few beds which 
exhibit them in a state sufficiently perfect for description are th^ 
more deserving of a minute examination. 

III. Tetsworth Clay. 

This bed, interposed between the green sand and the iron sand^ 
is perfectly continuous in the Isle of Wight.^ It is of compara- 
lively little interest, inasmuch as it contains very few fossils. In 
the ruinous cliff formed by its western termination, we found 
fragments of a thin calcareous bed containing traces of a small 
species of vivipara. This fact, if confirmed by better specimens. 
would be interesting, because shells of the same genus abound 
in the Petworth marble, which is derived from the same form- 
ation. 

• Sfletheplat«MoompMftiig«hewodLofSirHiBii|^tfi^ 



IV. Green Sand and Chalk FoEMAtiBBT.^ 
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The great geological phenomena presented by tl;e&e two. for- 
mations hs^ve been admirabljr detailed by Mr. Webster. .Tbeir 
fossil history has already received considerable illustration: mucb, 
however, remains to be done. The zoophytes (especially o)^ the 
green sand) would afibrd excellent materials in the hands of a 
good naturalist, as the species are very numerous^ and the 
greater part of them remain undescribed. 

The beds of gree?i sand in Freshwater Bay are in a state of 
imperfect aggregation which favours the extraction of the organic 
remains, lae corresponding beds which appear near the eastern 
extremity of the island are in a state of macn greater induration. 
They are there seen in contact with a variety of indurated marl 
which forms the basis of the chalk deposit. The line of junction 
19 ill defined^ as the green sand appears to pass into the beds 
which repose upon it, by gradations which are almost insensible. 
These ambiguous appearances are limited to the extent of a few 
feet, and can throw no difficulty in the way of a proper classifi- 
cation of the two formations, in some other parts of England, 
tbe case is far different. The argillaceous matter, which ^ways 
forms a constituent of the lower chalk, prevails to such a degree 
that the beds gradually pass into a tenacious clay. On the other 
hand, the lower portions of this argillaceous marl become mixed 
with sand and sandstone, which seem to Unk them to the green 
sand fprpaation. Hence arises an ambiguity. 

The beds of argillaceous marl may be considered as forming a 
portion either of the green satid, or of the chalk series. Mr. 
Greenough, in his Geological Map, has chosen the former alter- 
native. As far as my own observations go, the choice has, I 
think, been unfortunate. Perhaps the proper mode of avoiding 
all ambiguity would be, to give an appropriate name to all those 
varieties of chalk marl which are in the state of a tenacious clay, 
and to, represent them by a peculiar colour. The strata in the 
neighbourhood of Cambridge afford an example of the arrange- 
ment we have been describing. The order of superposition is as 
follows ; 

(1.) Chalk with flints, forming an escarpment which ranges 
about 10 miles to the east of the town. 

(2.) Indurated chalk marl, the upper portion approaching the 
true character of chalk, the lower portion becoming graduaUy so 
argillaceous, tbat it at length loses the appearance of a cretaceous 
rock. 

(3.) Tenacious bluish clay (^alt) separated from the preceding 

by a very thin bed, which is mixed with green sand, and contains 

a ^reat many fossils. No denudation immediately about Cam- 

- bridge shows any inferior formation ; but on the confines of 

SedfordshirC; the gait is seen reposing on the iron sand.* 'TUs 
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account mi^t lead any one who is unacquainted with the fossils 
of the distnct to suppose that the thin bed of green sand is th^ 
representative of the green sand formation ; and consequently^ 
that the great bed of clay (salt) is identical with the Tetsworth 
clay before mentioned. The conclusion would not, however^ 
bear the test of examination for the following reasons : 

(1.) The fossils of the thin bed of green sand, amounting to 
about 20 species, do not belong to the suite of the green sand 
formation: but partake of characters common to the upper and 
lower beds associated with it. 

(2.) X^^ fossils of the clay {gait) form a suite nearly identical 
with those of the Folkstone marl which reposes on the green sand 
formation,* 

(3.) When the gait in the vicinity of Cambridge is perforated 
for the purpose of obtaining water, the first discharge forces up 
a considerable quantity of green sand — a fact which indicates 
the existence of the green sand formation below the galt.f AU 
these facts combined with the intimate connexion between the 
chalk and the beds on which it reposes, lead to the conclusion 
that the gait of Cambridge is an argillaceous variety of chalk 
marl. Any system of classification which unites this great 
argillaceous deposit with the inferior green sand formation,, 
assumes the existence of a relation respecting which the denu- 
dations of the country afford no evidence whatsoever. 

Notwithstanding the intimate relations between the argilla- 
ceous marl and the superincumbent beds, it would not be expe- 
dient to represeilt it on a map by the ordinary 'colour of the 
chalk ; for the colour would then cease to mark the boundary of 
a distinct escarpment. If these views be correct, the proper 
mode would be to represent the argillaceous varieties of chalk 
marl by a distinct colour ; which would then mark the superfi- 
cial extent of aflat region stretching out from the foot of a well- 
defined chalk escarpment. The mode recommended would 
moreover be in harmony with that which is adopted in the super- 
ficial delineation of the greater part of the English oolite series.. 
This series (as is obvious from the enumeration in Mr, Green- 
ough's Map) consists of three distinct oolitic deposits, each rest* 
ing on a great bed of clay. The Lias clay and the Oxford clay 
have appropriate colours assigned to them. In conformity wita 
the system, an appropriate colour ought also to be given to the 
Kimmeridge clay wherever it appears at the surface. The Port- 
land ooUte and the superincumbent Purbeck beds might then be 
conveniently represented by a single tint. 

« CteoL Twns. t. 5T. 

•f The supplkt of water obtained by boring have never been known to £uL This 
seems to prove diat there is an impervious bed, probably of clay, immediately under the 
green sand on which the gali reposes. For it is hardly conceivable diat a large forma- 
tion of sand dioald be always so saturated with water as to be able to fin»& ^ ^^s^ssaassb. 
to the height of nettdy 9(X) fee^ wheicftt te tE(i|tet\M4 

New Series, roL. iji. z 
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EvtTf one tvfao is acquainted vfiiiti the coniinexitiA works •qw 
geology must have remarked the extraordinary meagemess^iof 
their details respecting most of the secondary rocks which 9114 
newer than the formations of the Thiiringerwald. The Engliib 
formations belonging to the same epoch are exhibited in a beau* 
tiful and perfect order, for which it is in vain to look in aay^ 
other pait of the world which has been yet examined. The 
great beds of clay^ interposed between the several oolitic depo-* 
Bits, first enabled Mr. Smith to separate them from each other, 
and to trace their distinctive characters. All such points d 
detail^ when once well established, become so many new terms 
of comparison, by which we may eventually be enabled to fix 
the relations between our own formations, and those in other 
parts of the world. An accurate delineation of all those argilla- 
ceous beds, which form so distinguishing a feature in English 
gjBology, is certainly an object of the first importance. Our geo-' 
logical maps, as far as they are constructed on that principle, 
nt^ only point out the demarcation between mineral beds of 
separate characters, but acquaint us at once with the generaJt 
aspect of the surface. The colours of the argillaceous beds 
representing the extent of low, marshy, featureless districts ; 
while the colours of the several oolitic formations, and of the' 
chalk, point out the limits of a succession of bold escarpments' 
and prolonged natural terraces. 

The preceding digression has not originated in any spirit of 
captious criticism ; but in difficulties which have been expe- 
lienx^ed in classifying some of the beds which support the chalk; 
and in an earnest wish that the authors of our geological mapsy 
who have supplied us with so many admirable details, may leave 
nothing undone xchich can possibly be effected. 

V. On the Formations of Sand and Plastic Clay, 

London Clay, &c. 

The English formations which rest immediately upon the 
chalk belong to a distinct epoch in the natural history of the 
earth ; for they are not co-extensive with, nor always conforma- 
ble to, the beds by which they are supported, but rather resemble 
materials which have been mechanically drifted into the deep 
depressions or water-worn denudations of the older rocks. They 
are, therefore, generally limited to the extent of certain pre-exist- 
ing inequalities in the surface of the globe. 

Deposits originating in the way we have described most 
necessarily be of variable thickness, and liable to every possible 
modification from the action of mere local causes. Any useful 
classification of their component beds would, perhaps, never 
have been eflFected, had not the organic remains preserved in 
them exhibited an extraordinary uniformity of character and 
furanffemenL An accurate examination of these spoils hany 
therefore, supplied us witb the me^ta o^ ^\s\A\«hui^ analogies 
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h^tw^etk' plienomena wkich otherwise must have appeared 
entirely oncoimected. As the physical characters of any strata 
become more liable to variatioiiy all the accompanying circuoi^ 
stances are of proportionally greater importance. Hence^ 
arrangements of some of onrjormatiom have been made ezclui^ 
aiyely from zoological considerations. It must, howeyer, b^ 
obviouSy that classifications of this kind would be of no use to 
the geologist^ unless accompanied with direct observations oi| th^ 
giqperposition of the mineral masses in which the organic remains 
are entombed. The existence of a given suite of fossils in an|^ 
xoek proves nothing respecting its age, unless we ^an show that 
the same suite is associated with other strata of known relatione ; 
and even then, our conclusions on the subject are only founded 
on analogy. No one ought^ therefore, to generalize on such 
grounds as these before his observations have been widd;^ 
extended. He may then become acquainted with so many 
corresponding facts ; that phenomena, which at first presented 
nothing but obscure analogies, may at last become as conclusiv<e 
in establishing any geologicsd relation as the most direct evi>% 
dence. 

. The truth of this statement is so obvious that it would have 
been unnecessary to bring it forward, had it not been overlooked 
by some of those who object to the present arraugem^it of our 
tertiary rocks. 



The lowest, and at the same time the most widely extended 
deposits in the chalk basins of London and the Isle of Wight^ ate 
generally divided into the two following formations : 

1. Sand and Plastic Clay, Composed of a great many beds 
of sand, in some places white and pure ; in others impure and tinned 
with almost every possible shade of colour. Subordinate to which 
are beds of fine potter's clay, impure argillaceous beds sometimes 
containing calcareous concretions, beds of rolled flints, thin beds 
of impure wood coal, &c. The beds of sand and pebbles appear 
to have originated in a state of things ill suited to the preserva- 
tion of organized beings : accordingly, with some remarkable 
exceptions, we find few of their remains in this formation. 

2. London Clay. A formation of tenacious clay, often abounding 
in septaria; sometimes containing thin beds of argillaceous Ume- 
stone ; containing also, more rarely, beds of sand and calcareous 
sfandstone. Organic remains are dispersed in most extraordinary 
profusion through almost every part of thiis widely extended 
jormation. 

The separation of the two formations above-mentioned is not 
naiked out by any extraordinary natural epoch ; but is merely 
assumed as a convenient classification, founded on constant 
geological-relations ; on a decided difference in the <:^\ss^*^sii^^ 
of the constituent beds ; and a atilL moi^ ^^csid^ dliSSsK«&K^'^^ 

z2 



&^ ZfK^ogioBl phenomena. It was 6rst pointed out by Soiiu " 
<Piirey'a Survey of Derbyshire, p. UO, 111). Parkiiison aftei^ 
irards I'urmshed us with many interesting details, and estaUished 
^e complete identity of the great argillaceous deposits of the 
London basin, and of the Hampshire coast. (Gecd. Trans, ytd. k 
p, 336). But it was reserved for Webster to describe a BtiU 
more important series of facts which went far to complete the 
natural ■history of the two formations. The propriety of, this 
dassifi cation has been further confirmed by elaborate sectioBta 
taken by Buckland and Conybeare from certain parts of Uie 
London basin.* (Geol. Trans, iv. 277.) We have been thus par- 
ticular in enumerating authorities, because they all tend to «8ta> 
blish a conclusion which it has lately been attempted to invalid 
date. On refening; to the specific objections urged against tbe 
elassi&cation we have been describing, it will he seen that they 
are all founded on the examination of a single natural section. 
(_AnnaU of Philosi>pkj/, p. 217, 218.) The statement contains, 
tiierefore, in a great measure, its own refutation. No man livine 
can on such grounds judge of the propriety of any geologioffl 
arrangement; stiU less is he entitled to assert that everytning 
is in mvour of his own opinion. It rei^uires repeated compan- 
sons before we can form a correct estimate ot the extent aad 
nlative importance of any system of beds ; and without Uiat 
knowledge we are not in possession even of the elements c^a 
good arrangement. 

The extraordinary vertical beds which appear in Alum Bay, 
and are continued in the same position on the north side of tiie 
eh^ range to the eastern extremity of the Isle of Wight, are 
separated by Mr. Webster into two fomatiims, (Geol. Trans. 
Tol.ii. pi. 11, &c.) 

(1.) Sand and PhsUc Clay. Extending from the chalk to> the 
bed of cemented pebbles marked (x.) 

<2.) Loudon Clot/. Represented in this instance by a bed 
(B) about '250 feet thick. 

Against this system it is urged (^Annals, p. 217), that there is a 
hed of London clay Taarkod (d) in the same section, below the 
greater part of the beds of sand and plastic clay ; that there iaas 
much apparent continuity iu the bed (rf), as m the one marked 

To this we reply, that there is no apparent continuity in eilber 

• The piu at CMsKTOre Hill, near Reading, are noticed by Dr. Woodward, fil^B 
Bene* of sptdmens coUcctcd by him from that locality, arestiU lodged in the labisMiof 
Ibe Unireraily of Tambridge. His account of the eection, as it ejdsted more lh>B fOO 
jean lioce, is Bit follows : (C^t. of Fossils, vol. ii. p. 41.) , , 

" The uppcrmoBt siraium ijt of gravel, aboul two feet thick. Thin clay ofvidlOu* 
, ((JOuni, pUrple, bine, red, liver-colour, 3S feet. Next the BMid, with the oynO' A^i^ 
' iMnpoHd of gnina, |tteeniih, black, and wbile, one fool thick. Under tlu«K,d|Mkr 
'. do]'! wiUi. some uyiilci shells iii it. bul vccy tender and tPttea, a fout thick. , t'f)de^■ 
y. Maiht chalk, in which ihe workmen have Siink SO feel without finding the botlom," *e. 
'i/e aft«nr»rj« adds, thai the bed ofsMiiwito iTjiWts tod been tracod for t«»'teilMM> 
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of fne beds. Nothing is placed before the eyes except an irre- 
l^iiar'fiitrfa^elaid bare by a section transverse to the range of the 
rormations above the chalk. Bat we do know that a great argiW 
Itoeoos deposit^ resting on the sand and plastic clay formation, \% 
silmost coextensive with the basins of London and of the Isle ol 
Wight ; and that its general relations^ and the fossils contained 
in it, are identical with those of the stratum (fi) in the section oi^ 
Alum Bay. On the other hand, we do not know, by the evidence 
of other sections, that the stratum {d) is continuous. Indeed 
there is all the proof which can be afforded by negative evidence 
that it has no rank but that of an accidental or subordinate bed» 

It is further stated { Annals y p. 218) that the fossils of tbi^ 
lower argillaceous bed (d) are identical with those of the L(m^ 
don clay. This assertion^ taken in its utmost extent, only proves 
that the sea, during the age of the sand and plastic clay format 
tion, was sufficiently tranquil to allow the propagation of certain 
species of mollusca. Nor is it extraordinary that the progeny of 
these animals should be found in still greater abundance in newer 
argillaceous beds^ deposited under circumstances more favoura- 
ble to the existence of organized beings. But after all^ is the 
assertion correctly true ? The argillaceous bed (d) was examined 
by Mr. Henslow and myself during our first visit to the Isle of 
Wight in the year 1819. 

. The fossils of the stratum were principally confined to tlie 
septaria. Among the specimens brought away on that occasion^ 
I find the following : 

(1.) Fragments of an oyster nearly resembling ostrea pulchra*. 
(Min. Con. pi. 279.) 

(2.) A my a and pinna, both probably London clay fossik; 
because, if I mistake not, the same species are found in the 
rocks of Bognor. 

(3.) Casts of two species of bivalves, and of one univalve. 

It is worthy of remark, that not one out of this suite is figured 
in the Fossilta Hantoniensia of Brander. On the other band, 
thousands of fragments of the well-known London clay foatils 
axe dispersed through almost every part of the upper argillaceous 
bed (B) ; agreeing (as was observed by Mr. Webster) in their 
state of preservation as well as in their specific characters with 
the organic remains of the Hampshire coast. 

Two other facts are brought forward {Annals, p. 218) to prove 

that the beds we have been considering ought not to be separated 

into ivio formations, viz. the existence oi. sept aria in the stratum 

(d), and the existence of decomposing rolled flints both above 

end below the argillaceous bed (B). We may briefly observe ; 

first, that septaria prove nothing respecting the age of the beds 

ia which they are contained ; because they are found in all the 

^argillaceous deposits associated with our secondary rocks; and 

secondly, that rolled flints prove nothing except the mechanical 

^ origin of'^ the banks of sand in which they are.c^p^Mx%4|«&A 

saay be found in any stratum wbibK u xy^^et V^^igiw^ '^'^ 
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Had we possessed no information respecting the beds imme- 
diately above the chalk, except that which is derived Iroiil the 
Isle or Wight, no one would, perhaps, have thought it necessary 
to separate them into two formations. So much may safely be 
conceded to the objections we have been considering. We 
must at tlie same time remark, that the section in Alum Bay 
can hardly convey any correct notion respecting the classifica- 
tion of the component beds, because the regular order of depo- 
Eition has been interrupted by a catastrophe which hurled all the 
strata into a position entirely different from that which they once 
occupied. Under such circumstances, it would be most unphi- 
losophical to hasten to a general conclusion before other locali- 
ties nave been examined, in which the successive deposits have 
met with no interruption, and in which all the accompanying 
phenomena are exhibited in more perfect order. The Hampshire 
coast from Studland Bay to the eastern termination of HordweH 
cliff, offers the best possible commentary on the formations of 
Alum Bay ; for in that part of the basin, the lower beds have not 
been displaced since their first deposition, and are laid bare l^a 
succession of good sections. The sand and plastic clay forma- 
tJon occupies every portion of the cliff between Stiidiand Bay 
and Christ Church Head. In following the coast in that direc- 
tion, the beds are found to have a alight inclination in a directiCtt 
about ESE, At the termination of the cliff of diluvium on the 
east side of the Christ Church river, these beds reappear wifll 
the same inclination which gradually carries them under the 
London clajf. The line of demarcation is perfectly well defined, 
and the London claj/ then occupies the whole clifi, and exhibits 
a succession of beds of very great thickness. By the continued 
inclination towards the imaginary centre of the liasin, they art 
successively brought down to the beach, and at length disappeU 
(nearly opposite the village of Barton) uttder formations, wnich 
are evidently contemporaneous with the horizontal beds of 
HeadenHill, and will be mentioned in their proper place. 

ITie portion of the sand and plastic clay Jhmttilton, south tf 
Poole harbour, may be examined in any of the great pits which 
have been opened in it. The following section, taken from ont 
of the clay-pits to the north-west of Corfe Castle, may serve W 
an example. The beds are counted from the top. 

(]') Yellow sand with ferruginous concretions. . . 20 or 30 feet. 

1(2.) A thin bed of ferruginous grit resting on impure 

wood coal 2 

(3.) Fine potter's clay 8 

(4.) Ferruginous grit, and very impure pyritous wood- 
coal , S '  

{5.) Good clay 5 ' 



kt6.) Dark impure clay 
fF.) Fine potter's clay 
Af Impm saati aiid,ctBj: of tm^aowMtdrngg. 



Fine potter's clay .'.,'' ft ^ '■ ' 

  -  -| 
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The sandy cliffs, west of Christ Church Head, are traversed 
by irregular subordinate argillaceous beds, some of which coq- 
iain calcareous concretions. The presence of organic remains 
may be expected in such cases, though my very limited observa- 
tions did not enable me to detect them, it is in^possible to give 
^y description of the London clay without entering on details 
which are incompatible with the objects of this notice. 

The natural section exhibited between Handfast Point and the 
western termination of Hordwell CUff, not only affords a satis- 
factoiy confirmation of the classification which has been adopted ; 
but by a slight imaginary prolongation of the beds may be 
linked to another natural section between Colwell Bay and the 
Needles of the Isle of Wight. These general views enable h8 
to connect the great depositions on both sides of the Solent, and 
to fix the relations of the vertical beds of Alum Bay by evidence 
not short of demonstration. 

VI. Beds between the London Clay and the Lower 

Freshwater Formation. 

The vertical beds of Alum Bay are succeeded by a formation 
principally composed of siliceous sand ; the lower portion of 
which is considerably inclined, while the upper portion is nearly 
horizontal. It should seem, therefore, that this formation 
belongs to the epoch of the great catastrophe which tilted the 
central chalk ran^e into its present unnatural position. The 
section in Whitechff Bay confirms this hypothesis. All its more 
important features are beautifully delineated in the work of Sir 
H. Englefield on the Isle of Wight ; and the accompanying 
descriptions by Mr. Webster prove that its component parts are 
contemporaneous, and probably continuous, witn the formations 
of Alum Bay. The two localities, however, differ from each 
other in some points which are not unimportant. The lower 
freshwater beds rest immediately upon the most northern ver^zca/ 
bed of Whitecliff Bay, and descend so rapidly to the level of the 
beach that it is impossible to ascertain the nature of the strata 
by which they are afterwards supported. Nor is this the only 
jdistin^uishii]^ circumstance. The last vertical bed bears little 
jesemolance to the London clay (D) of Alum Bay ; for it is 
principally composed of siliceous sand^ and contains a distinct 
suite of fossils. I have no specimens of these fossils now before 
me ; but from memoranda made upon the spot, they appe^ 
chiefly to consist of the followino^ genera : 

(1.) Ostrea, with a convex and deeply striated valve, 

(2.) Venus. 

(3.) Nucula. 

(4.) MureXf two iqpecies, 

(5.) Ruitellaria rimosa. 

(6.) Cerithium, one or two species. 

(7.) AmiUa sububUa,Sic, 



• * \ 
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With the exception of the undescrihed oyster, all these species' 
are found in exactly the same state of preservation, in the upper- 
m&rim fovmation of Colwelt Bay. From all these facts, which 
at first appeared sufficiently perplexing, we concluded ; first. Chat' 
the hotiaon day had never extended to Whiteclift' Bay, or, at', 
least, had thinned off to such a degree as to be quite maignifW' 
cant; and, secondly, that the most northern vertical bed o^ 
Whitecliff Bay was part of a formation of siliceous sand, &c.' 
between the London c/ay and the lower freshwater beds. An' 
examination of the Hampshire coast completely confirmed t3 itf' 
this opinion. It has already been stated that the London diy 
terminates in the chft' nearly opposite the village of Barton.. 
Beds of sand of a light-brown colour there first make thfcir 
appearance at the top of the cliff, and follow the dip of the infe- 
rior clay. They are succeeded by other beds of sand, contaJning 
two well defined layers of coaly matter which may be traced ioi 
the escarpment for a considerable distance. On the last men-i 
tioned sandy strata rests a bed, live or six feet thick, which con" i 
tains a considerable portion of argillaceous matter. The \\^iolrfi 
system of these beds above the London day is more thac 40 feet! 
thick. The lower sandy strata contain a few marine shelfe^' 
among which we remarked some very large cerithia; but Aft 
highest beds abound in many species which (in addition to a few: 
Lojidoii day fossils) form a suite, absolutely identical with that) 
which characterizes the most northern vertical bed of Whitecliff'S 
Bay.* At the eastern end of this portion of Barton Cliff com-' 
mences a freshwater formation, resting on the beds last described, C 
and dipping like its associates about ESE. As nearly all the* 
fossils i collected from this part of the coast were unfortunately* 
lost, I am compelled to rely almost exclusively on memoranda-' 
made by my friend Mr. Whewell, who assisted me in collectii^' 
many of the facts detailed in this paper. The notes were, hoV*/ 
ever, taken on the spot ; and are, therefore, we hope, sufficiently 
accurate to establish the genera/ facts for which we are conteoa-'' 
ing. It appears from what baa been stated ; firat, that a n * " 
marine formation principally composed of sihceous sand, 
rates the London clay from thefres/iwater beds of the Hampsfire! 
coast; secondly, that the same formation isprobably continued witW 
out interruption from Alum Bay to Whitecliff Bay ; and, thirdJr;'* 
that the disturbing force which upset the mid region of the Isle' 
of Wight, acted alter a part of this formation had been deposited.'!' 
A deposit preserving the same characters in places which are soil 

A' 

* It i( too much to expect the umc pliennmena in all tbe minute poiU t>r p tntiwj' 
deport; otJierwiae one might look for a rimilsr suite in the bed (El which upanlesthc'I 
white (Mill from the /DiMr/rci*ttaiar^™n«on of Hmflen Hill. (Oeol. 'TTaim.'ttSLS.'l 
pL II.) We Itut lummer onl^ ei&mined this bed in k ainsle paint, triiamii fakd beaiij 
eooaed by a land ilij/ izumediately above tlic great »nd pit*. J( tliere coDtail^ed.var 
litue «tplIflceou» matter, but w»a eoniposed of vatioui rolounfl aands, which ippeattn' 
to bare been niddy blended togtlher ta agjtaied»iMw, W» taaai no tauSk in tt. - '" 
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remote from each other, may probably have extended oyier the 
greater part of the Isle of Wight basin. 

The siliceous beds which in the neighbourhood of Paris are 
often found between the calcaire grossier and the loioer freshwater 
formation, are strikingly analogous to the beds we nave been 
describing. Whether the Bagshot sand which rests immediatelv 
on the London clay can be referred to the same epoch may admit 
of doubty because the time of its deposition is not, I believe^ 
limited by any known succession of newer beds. The proper 
data for solving the question will probably be given in the next 
volume of the Geological Transactions. 

VII. Horizontal Beds in the North of the Isle of 

Wight, &c. 

Since the pubUcation of Mr. Webster's letters to Sir H, Engle- 
field, it has been universally admitted that all the northern 
region of the Isle of Wight is composed of nearly horizontal beds, 
of later origin than any of those which have been enumerated. 
As the separation of these beds into Itiree distinct formations is 
founded simply on zoological considerations, without any primary 
reference to the nature of their component parts ; the propriety 
of such a separation can only be established by a rigid determi- 
nation of the fossil species contained in them. With the covor 
pletion of this task Mr. Webster has been for some time 
employed; especially since the objection to his arrangement, 
which appeared in tne Annals of Philosophy for last September. 
Every thmg may be expected from the zeal and talents of one to 
whom we are already so much indebted. Those facts, connected 
with this subject, which have fallen under my own observation, 
will be given without any details, except such as are absolutely 
necessary to make them understood. The classification published 
by Mr. Webster will be adopted without any reserve. 

1. Lower Freshwater Formation. During a visit to the Isle of 
Wight, made by Mr. Henslow and myself in the year 1819, vve 
verified almost all Mr. Webster's observations on the portion of 
this formation which extends from Headen Hill to Colwell Bay, 
In the northern part of Totland Bay, we found alternating with 
the indurated lower freshwater marl, several thin beds ot clay, 
one of which contained many specimens of a small shell wp 
considered a cerithium. Not only from its associates, but also 
from its specific characters, we are now convinced that.it ur a 
freshwater shell. According to the modem nomenclature^ . it 
must, therefore, be called a potamides. In some of the upper 
beds of the formation (more especially in Colwell Bay, near the 
place where they descend to the beach and disappear) we foimc} 
tmdoubted proofs of the mixture of marine and freshvraterspeoie^y 
not only in the algillaceoas marls, but in the masses or freak- 
water' tocV^^ 'A Binglo specimen; struck qS from one of these . 
wuHieJ^ eoaitMM tsMOfiles o£4he £()riUawinggemi;j»> v ^* '- - *^^ ^^^ *' ^ 
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(1.) Oitrea. 

(2.) F«<i«. 

^3.) Ceritkium. 

.(4.) PlauorbU. 

<5.) Ltfmuaa. 

Tbe lower portion of the cliff between Gurnet Point tind £ai 
Cowee presents many examples of the mixture or altern^oii ^ 
naiine and freshwciter genera, which cannot Ue accounted-fi] 
merely by the degradation of the upper part of the cliff. Tu^ 
fa.at, and the probable reasona of it, are both stated by l&f 
Webster (Geol. Trans, ii. 213). In every portion of the QOft^ 
where there is any escarpment between Whitecliff Bay and Ben^ 
brid^ Ledge, and also between the mouth of Brading Haibong 
and Priory Park, we found well defined beds of tlje lower fresh^ 
teater f'ormatiun. We have already remarked their junctioB 
with the vertical beds of Whitecliff Bay. Immediately to thff 
north of this junction, and from thence to BembrJdge Ledg^ 
many of these beds lose the cliaracter of indurated ciUcareotu 
marl, and pass into a variety of hard shell Umestone. In thj^ 
state they are quarried to a considerable extent, and the Urgv^ 
blocks arc cut down by a saw into fuims which are sulte.d.TsBt 
exportation. These rocks do not, as far as we observed. CQi^aij^, 
any marine spoils ; but they exhibit innumerable traces of tift^■ 
common freshwater fossils ; viz, paludina, planorhis, and lymoa^ 
Uor are they, as in some other places, at all confounded wit. 
tiie marine marl which rests upon them. A thin oyster bedjji 
the upper marine marl may be traced in many parts of tbe bq^ 
vbere there is a clean escarpment, in almost immediate contqiS 
with the inferior ruck. I'he beds just described have been 
referred by mistake to the upper freshwater furaialioK. (Qecuj 
TiEtos. ii. 228.) It would hardly have been necessary to uoticQ 
this oversight had it not been copied by those who have describe^ 
this part of the island witliout any personal examination of it* 
Either a dislocation, or at least a considerable flexure, of the 
freshwater strata, takes place at the entrance of Bradiug b^- 
bour; for on tbe south side of the harbour tUey dip to the norj^, 
but on the north side of it they dip at a more considerable an^e 
m an opposite direction. The remaining part of the cliff as.fat as 
Priory Park presented a repetition of the same phenomena, yia. 
the lower freshwater rock surmounted by the argillaceous mail of 
tbe upper marine formation. The demarcation was, however, .no 
longer well defined, but showed a mixture or alternation which 
probably originated in a gradual passage of one formation ixtifi 
the other. An examination of this part of the Island EonviDtCB^ 
us that Mr. Webster had correctly classed the calcareous beds 
near Ride with the lower freah%ealer formation. We bad befo^ 
adopted a contrary opinion. In addition to the difficulty of 
aooountisg for the appearance of any portiou of the uppa-Jr^skf 
teeter rock in th^ dm between Gurnet Point and Ride ; wajfiw 
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observe, that the minemlogical character of the calcareoss beds 
in that part of the coast almost compels us to unite thein with 
the similar beds near Bradiog harbour and Whitecliff Bay. 

It would be improper not to mention in this place the appear- 
ance of the lower freshwater beds between Yarmouth and GuracL 
Point. In that part of the coast they generally lose the appear- 
ance cf an indurated ralcareoas marl, and pass into masses of 
stiff clay or argillaceous raari, which are not imfrequently of a 
bright green colour. Many of these green beds preserve their 
continuity for a great extent; and their order of superposition 
is beautifully traced out wherever the lower part of the cliff is 
not masked by the rubbish which is perpetually descending from 
the upper argillaceous beds. It seems impossible to avoid 
arranging them with some of the rocks we have been describing. 
Perhaps they may be the representatives of the highest part of 
the lower freshwater formation which is so frequently associated 
Tvitb beds of argillaceous marl. In this instance we may consider 
the calcareous portion of the formation to have been almost 
excluded by its associate. These beds of argillaceous marl are 
no where more perfectly exposed than in a part of the coast 
between Yarmouth and Hampstead Cliff, which is covered at 
bigh water; for in consequence of a very unusual angle of incii- 
iifetion towards the south, they are brought out one from undsi 
Bitother in a long succession. The whole formation is subdivided 
"by almost innumerable layers of fossil shells which follow the 
planes of stratification. The beautiful preservation even of the 
tainutest characters both of the bivalves and of the univalves, 
and still more, their arrangement in distinct families, afford a 
proof not short of demonstration, that the whole system ha* 
originated in a tranquil deposition. Unfortunately the specimens 
fire so friable that they generally fall to pieces when they are 
extracted from their matrix. Among these fossils we remarked 
bh abundance of some of the following genera : 

(1.) Paiudina. 
' (2.) Potamides. 

(3.) Melania, more than one species. 

(4.) Cyctas, two species. 

(5.) UnioiJ) generally in the form of large casts in which the 
pacre is beautifully preserved. 
"*■ (6.) Ptanorba, more than one species, 
 (7.) Z-^/jyiwita, more than one species. 

The two last were not ao abundant as the others. There were 
also in the parlings of some of the beds traces of vegetable 
impressions. From the green marl beds of Thorness Bay, we 
iobtained very fine impressions of a kind of large flag. Adding 
-jdiat has been stated to the details already pubhsned by Mr. 
"Webster, we may conclude, that in every part of tiro north coast 
'*f the Isle of Wight, from Alum Bay to Whitecliff Bay, where 
"ihere is a good denudation, the /otcer /resftiuoter j'orinwutiw.'aa:^ 
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be traced, generally Dear the base of the escarpment, and aur- 
mounted by ruinous masses of argillaceous marl. In sinking 'i J 
well for the use of the barracks near Newport, tbey are said tJ I 
have brought up from the depth of 265 feet some specimens cA l 
green marl containing fossils exactly resembling some of thosal 
which abound at the foot of Hampstead Cliif. 1 am in posse^l 
sioD of one of these specimens, which, if its locality be correc^tfl 
given, aUnosi proves that the iuieer freshwater formation e\,i^ f 
in some places near Newport about 260 feet below the sur^cel 
. An examination of the old cabinets of Dr. Woodward had long 
since led me to expect that very important traces of tile ireshy 
water formations would be found on the Hampshire coast j but 
I had never, before last July, an opportunity of verifying the 
conjecture. After an excursion made by Mr. WhewelT and 
myself to the neighbouihood of Chris tcburch, we returned by 
the Barton and Hordwell clifl's. This enabled us to observe thfe 
first appearance of the Lumlnn clay, its lerminatioa in the clia 
between the villages of Barton and Hordwell, and the beds ffl 
marine sand which succeeded, as we have already mentionea. 
The existence of a fieshwater formation, extending nearty 
through the whole of Hordwell Chff, was cercainly inpre than 
we had ventured to anticipate. Any minute details which we 
might offer respecting this part of the coast would be received 
with distrust, as we Tost nearly all the specimens we collected 
from it; and the attempt would be unnecessary, as Mr. Webster 
has subsequently undertaken the description of it. We shall, 
therefore, content ourselves with stating, that the formation 
which succeeds the marine sand above-mentioned is composed 
of various coloured beds of sand, loam, carbonaceous clay, argil- 
laceous and calcareous marl seldom in a state of induratioa, 
several carbonaceous beds, some of which are three or four ie6t 
thick, &c. Sic. All thcjse beds are succeeded by some thick 
beds of bluish argillaceous marl, which are prolonged to the east, 
and at length carried, by the natural dip of the strata, under a 
chff of diluvian gravel. Among the characteristic fos&its may 
be enumerated the following : 

0-.) I'lauorbh. 

(2.) Li//nntea. 

(3.) P'aludim. 

(4.) A small bivalve which resembles mya; it exists inimnlense 
abundance in the freshwater formations of the Isle of Wightl " 
. (6.) Melanopsis, '-■ ' 

(6.) CWfls. ' ' 

(7.) tfnio. 

(8.) P(t(ffm/rfei,&;c.&c. . ' , 

We found, however, several cerithia, and some other shdls 
which we at the time considered of marine origin. Prom this 
circumstance we were disposed to regard the great deposit of 
Ho/dweil Cliff an the representative both of the lower frahwattr 
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and iijpper miirtire formations of Mr. Webster. No part of the 
cofiuit appears to offer any trace of the upper freshwater de-* 
posit. 

2. Upper Marine Formation. By this we understand all the 
beds of argillaceous marl^ sand, 8ic. which in Headen HiQ arir 
inteiposed between the two freshwater formations. (Geol. Trans. 
VoL u.pl. 11.) They occupy a very wide superficial extent in the 
north of the island ; yet there are few places in which their 
natural history can be studied with much advantage, if we except 
the cliff between Headen Hill arid Colwell Bay, the argillaceous 
beds of Hampstead Hill, and the upper part of the escarpment 
in Whitecliff bay. Mr. Webster derived from the first ot these 
localities all the facts which were connected with the zoological 
history of the formation. In our examination of this deposit, we 
were convinced that its true limits could not be perfectly ascer- 
tained without a more rigid determination of the genera of itB 
fossil inhabitants than had yet been attempted ; we did not^ 
however, by any means, arrive at the conclusion stated by Mr. 
G. Sowerby {Annals of Philosophy, p. 219), viz. " that if w6 
depend upon fossil as the principal means of identifying strata, 
we shall see great reason to believe that there does not exist any 
marine formation between the two freshwater ones." As the 
determination ofthis question is of considerable importance, we 
think it proper briefly to state the grounds of our opinion. 
' (1.) In general, the lower calcareous beds appear to have been 
tranquilly deposited in freshwater. But if we ascend to the' 
argillaceous marl which rests immediately upon them, we not 
only find a complete change in the physical circumstances of the 
deposit, but a new suite of organic remains, some of which are 
of marine origin, others of a doubtful character, and a few are 
identical with those in the lower beds. All this seems to indi- 
cate a marine inundation. Without some such interruption, it is 
not possible to conceive how a single marine shell should have 
found its way into a freshwater deposit. On the contrary, it is 
perfectly conceivable that any quantity of freshwater shells 
should nave been drifted down into a marme deposit, and become 
so much mixed with it as to have altered its whole character. 

(2.) There is much direct evidence to prove that the marine 
inundation lasted for a considerable time. The oyster bed- 
above the freshwater rock in Whitecfiff Bay has been alrelady 
mentioned. Two oyster beds may be traced in some part6 of 
Headen Hill ; and single oysters are dispersed in many other 
portions of the formation . ^ 

Mr. Webster pointed out a great bank of oysters in CofweU 

J^ay, many of which have the^r valves united, and are locked 

j^^ipgether in the way in which they usually live. This bank is 

j.s^v^ral feet tliick,' and the species could hardly hiave existed in 

^^ih^ir present sta^ had they hot been propagated on the i^^ 



3aO Prof. Sed^lek <m the [Mat, 

spot where they are found. Again, in the gretit ai^tlLaceoiH 
deposit between Headen Hill ana Colwell Bfty. and also in the 
cliffnear Hampstead, other marine shells are found in a beautiful 
state of preservation. The ruinous condition of the cliff precludes 
the possibility of determining their esact arrangement. They 
appear, however, chiefly to abound in the lower part of the 
deposit. Without pretending to give a complete list even of the 
specimens which we collected, it may be proper to enumerate 
the following genera : 

( 1 .) Murex, at least two species abound in Colwell Bay. 

(2.) Buccinum. 

(3.) Ancilla suhulata, by no means a rare shell in Colwetl Bayi 

<4.) Valuta, resembling valttla spinosa. 

(5.) Rostellaria rimosa. 

The last two mentioned species are certainly rare. Them 
two or three other Londay clay fossils in the marine beds of Col* 
well Bay : e. g. the murex effossus and murex innexm of Branddi 
(Foss. Hant. WoB. 28, 30), and fragments of a species of/unui<# 

(6.) Nflft'cfl. 

<7.) Venm. 

(8.) Nucnla. 

(9.) Corbula, a small species is very common in Hampsteatf 
Cliff.  

(10.) Two small bivalves (of the g'enuseorii*?) abound in tbf 
upper part of Hampstead Cliff. One of them ia also commtm ' 
CfclweU Bay. 

(11.) Miftilus. 

This listj however imperfect, is quite enough for our niwift 

purpose. Along with tlie preceding species are some which ftrtj 

fiernaps, of an ambiguous origin; and others which are undoubtw 
i^eshwater shells. A few of the latter specimens were probabM^ 
drifted into the beds at the time of their formation ; but t^T 
greater number may have descended into their present situatioif 
By the degradation of the superior strata. As we ascend to tbtf 
higher parts of the formation, we find innumerable examples of 
certain genera which do not exist in this climate, but have beett' 
discovered in various parts of the world among the inbftbitai 
of freshwater. The cyclas and potamides are most abundant, 
with them are generally associated the melanomis and nerita. 
There are two species of nerittB, one of whicn nearly reseml 
the neritaJluviatiUs. As, however,the beds aboimdinginl" 

fenera also contain a few marine shells, may they not have 
eposited in the brackish waters of an estuary, or in a basin whii 
was still partially affected by a marine inundation? In -'- 
beds at the top of the formation, which are exposed by a 
slip in the middle of Totland Bay, all traces of a marine origi 
have disappeared. The phenomena exhibited by the section ai 
as foUows, beginning from the bottom: 
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(Ij.) Bluiili : olay, cootaioing. in^uxnenibld fossilg of th^ 
genuiiiotomdejyScc. Whole thickness not exposed* 

(9i) Yellowish sand with the lymnaaf paludina, and 

pluno$*bU^ • • 3 feet^ 

(3.) Carbonaceous bed * 1 

(4^) Yellowish sand with many specimens o{ potamides, 

melanopsis, and cj/clas ••,••.• • • * . . 2^ 

(6.) A thin coaly bed. 

(6.) Sandy beds without shells . . • « . 2 or 3 

Immediately over these was the upper freshwater calcareous 
rock forming a bold escarpment. 

In the Hampstead Cliff, the argillaceous marl beds of this 
formation are considerably more man 100 feet thick* They 
contain a great many fossils in a beautiful state of preservation, 
among which are five or six species we did not find in any othec 
part of the island. In the upper part of the cliff, not far from ike 
capping of diluvian gravel, there are some thin beds entirely; 
composed of four or five species of shells, which have been dn^ 
yen pell-mell together, and now adhere to each other Uke masses 
of Suffolk crag. Even at this great elevation, we found a thin, 
bed filled with a small shell of ue genus corbuldj resembling that 
which is figured by Sowerby, t. 209, f. 4. 

From all that has been stated, we conclude, that the whole 
formation originated in an intenuption to the deposition of the 
beds of calcareous marl occasioned by a marine inundation; that 
the lower part of the formation may be considered of decidedly 
marine origin ; that some of the intermediate beds may have 
been formed during a partial or interrupted communication with 
the sea; and, lastly, that some of the upper beds were deposited 
in a part of the basin from which the sea was entirely excluded* 
In a single instance, we found a fragment of a small bone, and a 
beautiful vertebral joint of a fish in one of the marine beds o£ 
Totland Bay. This fact is worth recording, as it had not been 
^marked before ; but it throws no Ught upon the present ques- 
tion. On the whole, the name of upper marine formation m^y, 
gerhaps, be conveniently applied to the whole system of beds 
etween the upper and lov}er freshwater formations; though thei 
extended labours of naturalists have proved, since the publication 
of Mr. Webster's paper, that several of its fossil mhabitanta 
belong to genera which are now only known to exist in fresh* 
water. 

There are two other observations in the Annals of Philosophy ^ 

E. 220, which we shall briefly notice ; first, " That the Woolwich 
eds may be contemporaneous with this upper marine formation, 
for many of the shells contained in it are species of freshwater 
genera;'' and, secondly, "That the era^ on the coasts of Suffolk 
and Essex bears evident marks of identity with alluvium/' In 
regard to the first of these observationS| without sto^^^i^^ ^ 
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notice the manner in which it is breneht forward, we reply, tibf^ 
the order of saperposition cannot be determined against the 
direct evidence of sections. If it can be shown that the section 
given in the Geological Transactions * is erroneous, the argu- 
ment may then be listened to, but not till then. Again, fireab-> 
water shells may be expected to appear occvaiondlkj in any bed 
of a tertiary deposit. They exist in great abundance in som^ 
parts of the plastic clay format ion^f between the calcaire srosrier 
and the chalk of the I^aris bcusin. Their existence in the Jtn^ 
and plastic clay of the London basin only establishes a new aniib- 
logy between the contemporaneous ^rma^tons of the two coab- 
tries. 

The observation on the Suffolk crag is given with too mtich 
confidence. Some of the masses of broken shells might have 
originated in the diluvian action which formed our great beds of 
gravel. But in other places the shells make an approach to a 
more regular arrangement, and are often associated with thick 
beds of siliceous sand. The coast of Essex may, perhaps, give ^ 
cjlew to the true relations of the deposit. At all events we think 
that even the imperfect denudations of the Suffolk coast prove 
that the crag is superior to the London clay. In the absence of 
mote perfect details, I will transcribe two important sections 
which I obtained from my lamented friend Dr. E. D. Cltliker 
They are made out from a register of the borings of the strata 
undertaken last yeiar in the hopes of finding a spring of fresh- 
water for the town of Harwich .J 

First Section in the Town of Harwich. 

Feet. lu. 
(1.) Soil 3 

(2.) Sand, a strong spring of salt water • 17 

(8.) Blue clay 20 

(4.) Shingle and gravel 30 O 

(6,) Red coarse sand 7 

(6.) Coarse gravel , . 4 o 

(7*) Coarse dark sand , 6 

(8.) Clay green and red 1 2 

(9.) Green clay 1 10 

(10.) Chalk 28 

(I I.) Chalk mixed with fine sand 9 

(12.) Chalk, grey from the mixture of dark sand ; seve- 
ral flints ana pieces of septaria • 72 

(13.) Pure carbonate of lime 176 

Making in all 276 feet of chalk when the work was abandoned* 

 Vol. iv. pL 13. 

f I have been informed by my fnend Mr. Underwood, of Paris, that many of dw 
Freneh natnndista now connder the plastie clay as the iowett freshwater depout of die 
Paris baain. -• 

tBdore these borings were undertaken^ no diJiIk had evet been reached is the mU 
JbowAood, ^ 
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'Second .Si6cHi[>ny commencing 198 Feet South of the preceding, and 
Eight Feet alxyve the High Water Mark^ 

(L) Son.,... ^ 

(2.) Sand containing salt springs • 12 

^3.) Blueicla]r, containing selenite, £cc. .,.^.% \ 74 

•X^.) Gravel, with vegetable matter ..••«... • « Unknown 

. In the neighbourhood of Harwich, the crag is associated with 
Tj^o. 2. No. 3 is probably the representative of the London clay. 
Nos. 4, 6, 6, 7, 8, 9, will then represent the sand and plastic clay 
formation. 

If these views be correct, Mr. Smith's arrangement of the ctag 
must be considered quite untenable. 

3.. Upper Freshwater Formation. We have now arrived at the 
last of m^ formations discovered by Mr. Webster — a system of 
calcareous beds more than 100 feet thick, which appear to have 
been deposited in a freshwater basin to which the sea had n6 
longer any access ; for we find in it no marine shells, and very 
few of those «pecies for the living analogues of which we havfe 
to look among the river shells of distant climates. On the 
contrary, there are diffused almost through every part of it 
innumerable specimens of genera which abound in the stagnant 
waters of England. To the details published by Mr. Webstet 
(Geol. Trans, ii. 226, &c.), we have very little to add. In the 
higher part of the hill above Totland Bay, we found among the 
beds of compact limestone the casts of one or two species of 
land-shells, and of a large turbinated shell which we have not 
seen described. Immediately above the limestone, there is a 
thin bed of clay containing laminae of coaly matter, and many 
shells, of the genus cyclas, in a state of perfect preservation, and 
with their valves united. As the same species is very abundant 
in some parts of the upper marine formation, we imagmed during^ 
our first visit to the island, that we had discovered the trace oF 
a manVze deposit over the ^\^e%i freshwater beds. The factd 
already stated prove that the supposition was devoid of foun- 
dation. Indeed we may hope that difficulties which at first 
appeared insurmountable in classing the tertiary rocks will gra^^ 
dually disappear as inquiries respecting the genera of freshwateir 
shells are more widely extended. The formation may be traced 
on the noilh side of the road between the villages of Preshwater 
and Calbourne ; but it does not extend very far to the north, 
nor has its eastern termination been well ascertained. It may 
be expected on the north side of the chalk range between New- 
port and WhitecUff Bay : its existence, however, in that region 
nas not been yet ascertained. All the blocks we have seen near 
Bembridge and Whitecliff Bay are decidedly derived from the 
lower freshwater formation. Of the blocks which are scattered 
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about the surface ip the northern parts of the islaDd, near Cowea 
Btid Ride, we cannot speak with the same confidence, Ihough 
they may, perhaps, generally be traced to the a&rae formation, 
Vfora all these facts we conclude, that the vjiper freshwater rock 
'does not occupy so large a superficial extent as has been 
ioiazined. 

On a review of aU the phenonaena presented by the tertiary 
'd'^posits of the Isle of Wignt, I see no good reason for altering 
their present dassitication — a concUieion which every one must 
arrive at with pleasure who properly estimates the scientific 
researches of Mr. Webster, At the time he commenced his 
examination of the Isle, little was known respecting our newer 
strata^ nor had aiw one successfully attempted to identify them 
witb the similar yormai 10 «s of the Continent, In proof of thf 
truth of this assertion, we have only to recollect that tbeie 
appeared in 1811, under the sanction of the Geological Society, 
a paper by Dr. Berger, In which the strata over the chalk were 
, confounded with the strata under the chalk ; and in which the 
■jl^octland oolite was, by a magical power of mis arrangement, made 
4{t, represent the caUnire gromer of the Paris basin! 

''';, VIII. Diluvium. 

"this paper has already extended to so great a length that w« 
shall omit some of the observations we intended to otfer on the 
gravel beds of the district. It is true that in many parts of the 
Isle the external form of the country has little connexion with 
its physical structure. The accumulation of diluvium may, 
however, be Bometimes traced to specific denudations. Thu» 
we find that the masses of gravel which are so much accumulated 
to the north-west of Newport are connected with one of the 
greatest denudations exhibited, by the whole chalk range. The 
denudation of Brading is, perhaps, still more remarkable. The 
small rivulets which spring on the south side of the central 
range do not descend into the sea by the way which nature 
Beems to point out to them ; but cut direetly through the chalk 
downs, and find an outlet in Brading harbour. This fact prove* 
that these rivulets have not excavated their present channds^ 
and that the greater inequalities presented by the surface of the 
Isle have not arisen out of the long continued action of tho^ 
destructive causes which are now in operation. Many other 
parts of our great chalk range present the same phenomenon. 



. P. S, The fifty-ninth number of Sowerby's Mineral Conchology 
has appeared during the |)asBage of the preceding pajjer through 
the preys. It is now attempted to arrange under the genus 
polamitks a great many shells which have been considered at 
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cerithia^ The shells which I have described by the generic 
term potamides belong exclusively to the species venJtricosus and 
acutus, figured in plate 341. In their external characters, they 
are sufficiently distin^sbed from cerithia, and they are so inti- 
mately associated wim freshwater shells that it is hardly possible 
for them to have been of marine origin. An enumeration of the 
fossils subsequently figured by Mr. Sowerby (plates^ 339, 340), 
was intentionally omitted, as they were considered of doubtful 
origin ; and, therefore, of no assistance in separating theforma^ 
Hons, It is very important that those who collect fossils on the 
Hampshire coast should describe the localities more carefidly 
than they have been in the habit of doine. P. rigidus, pi. 338^ 
is probably derived from some of the sandy beds which separate 
the London clay from the lower freshwater formation. A few 
freshwater shells may be expected in such a marine deposit. 
To avoid all ambiguity, would it not be better to expunge the 
genns potamides, and consider all the species as cerithia? Those 
which are inhabitants of freshwater might be distinguished from 
the others by some epithet, which would answer the purpose 
better than the artifice of making a new genus without any new 
generic characters. The firagments of the bulimus ellipticus 
(Min. Con. t. 337, f. 2), were found in the highest bed of the 
upper freshwater rock of Headen Hill. 



Article IV. 

A New Method of hanging Sluice-Doors and Flood-Gates. 

By W. Marratt, AM. 

(To the Editor of the Annals of Philosophy.) 

SIR) LiverpooL 

. The usual method of hanging doors which are intended to 
keep up or let out water from sluices, dams, &c. is either. to 
place them so that they may be opened like common doors^ or 
else to elevate and let them down by machinery ; in both cases^ 
the operation is often very tedious and troublesome. The fQli> 
lowing method, which, for any thing that I know, is new, and 
has not yet been put in practice, is certainly in many cases pre* 
ferable to. the methods just alluded to. 

Let a rectangular door be fitted to the place for which it is 
designed, and let it be hung, by placing across it strong gud- 
geons, which must turn in holes made in the jambs, or m a 
wooden frame placed for tlie purpose ; or they may play in cir- 
cular holes made in the stone work. The proper situation for 
the gudgeons on the door may be thus determined : Draw two 
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vertical lines, the wliole length ot" the door, and find the centre 
of pressure on i\i6 Aoox, corresponding to the situation the door 
IS to have in the water ; thflt is, according to the depth to which 
it is to be immersed ; lay off on these vertical lines the distance 
of the centre of pressure from the upper end, and draw a line 
across the door tnrough the centres of pressure ; this line may 
be called the line of pressure. Place the axes, or centre lines, 
of the gudgeons so as to coincide with this line, and the gate 
will turn upon the gudgeons, and keep up or let out the vn^i^t 
as occasion may require. 

We may observe first, that such a door can be opened witq 
the smallest force possible ; that it will retain or keep ajiy posi- 
tion in which it may be put ; and, consequently, that any qnan? 
tity of water may be evacuated at pleasure, it may aUo, \m 
closed again with the greatest possible ease ; for the preasiireof 
the water above and below the axis ou which the door turns, 
being in all positions of the door equal, any eifort which \i 
sufBcient to overcome the friction of the several parts will be alt 
that is required either to open or shut the door. 

This mode of hanging sluice doors will be extremely useful 
and convenient in situations where the sluice is liable to be 
choaked up with sand; in such situations much labour and 
espense are often required to open the doors when hung iu th^ 
common way ; but, according to this method, the door will o^ 
easily raised to a small height, which, being effected, the waje^ 
will soon make its way, and carry away the sand along with it. j 

Gates hung in this manner would be the best of any for tbi^ 
head of a mill-course, and the practical engineer will easjle 
determine other situations in which they may be used wit^ 
advantage. As these doors or gates must always rcmam across 
the river, or sluice way, it is obvious that this mode cannot M 
applied where large vessels have to pass in and out \ it may'^q>^ 
however, for small craft, and in every situation where Davigaiioti 
is not concerned, this mode of application is manifestly superiof 
to the method now in use. 

Where the upper end of the door is even with the surface^ 
the water, the distance of the line of pressure from the tcip^ 
the door is two-thirds of the length of the door ; in every qth 
situation, whether the top of the door be above or befoi^ £ 
surface of the water, the centre of pressure coincides wilh )tl— . 
centre of oscillation, and is not difficult to determine., ^atju 
for the use of mechanics might be easily constructed, t^, tl|j!£. 
method should be generally adopted in those situations, ]ioF 
which it is best suited. 
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Article V. 

Replif to Cs Observations on Mr. Herapatks T/ieorj/. 

{Concluded fl-om p. 296.) 

C. now sets himself about refuting Mr. H/s theory of colli- 
Bion. A veiy few words will be sufficient to display on this 
point the ^* distinguished excellence of C/s beautiful reasoning! 
conjclusive arguments ! invincible demonstrations ! as self-evident 
as that two and two make five.'* C, admits that Mr. H. is cor- 
rect in his Prop, 2, Annals for April, 1821. He allows th^t 
'* bodies act with a force equal to their momentum ;" and, there* 
fore, as one consequence, that the force with which a hardjixtd 
plane and a hard ball moving perpendicularly upon it come in con^ 
fact, is equal to the momentum of the ball. Again, C. grants that 
'* the intensity of the force with which two hard balls moving in 
opposite directions come in contact is equal to the sum of their 
mfymenta*^ Admitting, therefore, that this three momenta ip 
these two cases are respectively equal, it is evident, by what C* 
lumseif allows to be true, that t&e intensity of the coUision in the 
latter case is double the former* Now whether the changes 
of motion be equal to the whole or only to half the intensities of 
collision, or even to a certein part of the intensities, it is on dl 
hands allowed, I beUeve, in the ciase of perfectly hard bodies, 
that the changes of motion have at leajst the same ratio as tliesis 
intensities. jPor instance, if a certain intensity of stroke produce 
a certain change of motion^ double, treble, Sec. that intensity will 
generate a double, treble, 8cc, change of motion. Therefore, in 
me case of the hard body and plane, the change of motion in the 
body is the half by what C. admits to that in either of the twp 
movable bodies. Consequently if, as C. asserts, each of the two 
bodies just lose the whole of its motion by the stroke, the body 
.striking on the plane will lose only half its n^otjion ; and, there- 
fore, after the stroke, it Vf'iVi proceed right through thejixedimper-- 
viable plane, with the other half motion whiph remains to it! 
Such a consequence as this; such a refutation of Mr.H.'s 
theory, is well worthy the profundity of C. ; and undoubtedly 
'^'males it as self-evident as that two and two make five; that 
Mr. H. has in truth quitt^ ngistaken the road to philosophical 



science." 



It is tmeC does not say that the body will pass through the 
plane. He indeed tells us that Mr. H. is right in sayipg the 
Dody will remain at rest on it. The conclusion, however, which 
I have drawn is a legitimate consequence of what he grants and 
admits ; and such I will venture to say that he will get no man 
of respectable scientific ability openly to contradict. Probably 
this reasoning may ** not quadrate with " C'js uotvoiv <^t vasij^^-* 
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lion. Shotdd this be the case^ it must be considered that C, 
does not work by the ordinary rules of philosophizing; and, 
therefore, unless he employs some preferable means to sanction 
his inductive asseverations, he must pardon common capacities 
for distrusting a system so very comprehensive as to prove truth 
error, wrong right, and, perhaps, even black white. 

Besides what I have shown, we have other equally happy 
consequences flowing from C/s physics that would be not a 
little amusing if we had time to pursue them. Of these, I shall 
merely select the following two or three, which will set C/s 
depth and knowledge of the subject in question in the most 
advantageous point of view. C. says '* that the intensity of the 
stroke between two bodies moving towards opposite parts is 
equal to the sum of their momenta ; " and, therefore, when one 
of them is at rest before the stroke, the intensity must be equal 
to the momentum of the other. These propositions precisely 
coincide with Mr. Herapath's. Moreover, C. says that a ham 
body striking a hard fixed plane perpendicularly acts with a 
fotce equal to its momentum. This force is evidently the inten- 
fiSty of the stroke. Hence, therefore, the momenta in both cases 
bemg equal, the intensities of the strokes, and consequently the 
effects of these intensities on the motions of the bodies are 
equal. But C. tells us the one body after the stroke remains at 
rest on the plane ; therefore, the other body striking the quies* 
cent one hkewise remains at rest after the stroke. Now, though 
'this agrees with Mr. H.'s theory, it is decidedly at variance with 
the old. The old theory makes the two bodies after the stroke 
'to go on together; and hence the collision deprives the striking 
body of only a /jar^ not of the whole of its motion. C. has con- 
sequently embraced views in direct opposition to the theory he 
"means to advocate ; and that too in the very elementary parte of 
it ; and what makes it better than all in the elementary part of 
a subject, *' whose principles," he tells us, " are as nearly as 
possible self-evident." It is not, I think, in the power of C. rtr 
any person whatever, to refute Mr. Herapalh, or overturn the 
theoiy of heat of our illustrious Newton. Let me remind C. that 
it is of no avail to attempt to annihilate theories which have been 
fairly deduced from facts, by mere assertions. Indeed I enter- 
tain some doubt whether C. clearly understands the theoiy 
which he has undertaken to advocate. 

From the examples I have given, an estimate might easily be 
made of the value of the rest of C.'s observations. I might 
hence be very well excused from attending to his other remarks ; 
but lest he should conceive I dismiss them too hastily, I will 
accompany him a step or two further. 

Mr. ncrapath, in his theory of collision, says, *' if a hard ball 

or other hard body be held against a fixed hard body or plane, 

and in this way receive the impulse of another body,*' the force 

with which the one side of \lxeVatoTXi^^vd.\j^\iQ4^ kdriven towards 
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the other is equal to the momentum of the moving body* la 
proof of this, Mr. H. argues that ^^ the fixture bein^ at rest, the 
part of the intermediate body which is asainst it cannot he 
urged any way by the fixture.; and^ thereiore^ the force with 
which the moving body comes in contact with the other side ; 
thatis^ the momentum of the body, is the force of constipation.'* 
But C. saySy ^* the two surfaces of the intermediate body will be 
urged towards its centre/' in consequence of the reaction of the 
fixture^ '^ with a force exactly as great as if each side had b^ea 
struck with a momentum equal to that of the moving body." 
Thus instead of the centre bemg urged towards the fixed plane^* 
which merely opposes a passive resistance, this quiescent plane; 
according to C. drives the side it is in contact with towUrds the. 
centre. Will C. have the goodness to tell us how this takes 
place ? Will he be kind enough to explain to us how and in what 
direction a quiescent and a fixed body can actively urge another 
without elasticity ? But he informs us the thing can be proved 
by experiment. No doubt C. has made this experiment, and 
will immediately favour the world with it. A great treat I am 
persuaded it will be to our men of science. As an humble 
admirer of scientific truth, I shall myself feel highly gratified and 
obliged. In the interim, however, I cannot help saying, that 
hadl seen* an experiment producing such a result, I should have 
much questioned the fidelity of my senses. 

*' If, says Mr. Herapath, " two perfectly hard bodies, mov- 
ing in the same right line, but towards opposite parts, come in 
contact^ the sum of their momenta being the motion with which 
the two bodies approach, is, therefore, the motion or force wiUi 
which their surfaces come in contact." This^ C. has *^ the dig- 
nified condescension " to admit. ** But " continues Mr. U. 
*^ the force with which the surfaces come in contact is the force 
with which each surface, or body, is acted on at the time of the 
contact in a direction opposite to that in which the body wa« 
moving." Nothing surely can be more evident than this ; and, 
therefore, to have attempted to explain or illustrate so obvious a 
thing would have been to offer an insult to the understanding of 
his readers ; particularly when we consider that these readers 
were to be the members of the Royal Society, who are reputed 
to be men of talent and abihty. Nevertheless, C. says *' he it 
dt a loss to discover how it can be proved," notwithstanding he 
allows that the intensity of die stroke is equal to the sum of Uie 
momenta^ What, I would ^sk C. is meant by the intensity of 
the stroke but the violence of the contact ? And what is this 
Tiolence of contact but the force with which each surface is 
struck? For example, if I strike a nail with a hammer, the 
momentum with which the hammer comes in contact with the 
nail measures, and is Just equivalent to the violence or intensity 
of the blow on the nail; supposing both bodies absolutely hard. 
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Thia inteniiity of impulse is equftliy ftlt by the hammerr not 
from any vis viva of reaction in the nail, but from what niay be 
termed a passive opposition to its motion. The same also must 
evidently hold good in the intensity of the stroke betwefu two 
bodies moving towards opposite pacta ; each of the bodies like 
the hammer and nail receives an impulse equal to the whole 
intensity of the contact. However, since C. finds adifficuUyin 
this case, to oblige him I will try if I can put it more 
simply than Mr. Rerapath could well be expected to do, 
when writing to the Royal Society. And to prevent C. 'boia 
confusing himself by attending to more than one idea at a time, 
i will endeavour to demonstrate the separate steps in separate 
propositions ; taking care, for tike reasons, to make the prool'M, 
as far as I can, analogous to those notions in the old thtory to 
which 1 dare believe him he has paid much attention, though 
unfortunately with, as I have shown, but little advantage. 

Papp. A. 

If two perfectly hard and equal balls at rest be similarly stiuck 
by two other perfectly hard bails moving with equal momenta, 
the intensities of the strokes are equal. 

For because the two bodies struck are perfectly hai'd, e^al, 
similar, and quiescent, and the strokes similarly given, no difltjr- 
ence on either of these accounts can be made in the intensities 
of these strokes. Whatever difference exists must, therefore, 
depend on the momenta and the manner in which the impulses 
are communicated. But all the bodies being absolutely hard, the 
strokes are mere impulses, which are begun and finished with 
the T€ry commencement of the contact; and are, thecefote, 
veually smart with respect to duration under every velocit}'. 
Hence the velocities of the moving bodies have no effect onitha 
intensities of the strokes, all olJier things being alike. 3^he 
vtomenta, therefore, alone influence the intensities of the strokes; 
but in the present case the momenta are equal ; the inteu^ities 
consequently are equal. 

The substance of thia theorem appears in Mr. II. 's Csr.ito 
Pi*^. 1, Annals for April, and is distinctly mentioned and nad« 
the foundation of Mr. Herapath's demonstration of his Prop.;3, 
though C. in his parody of this demonstration has, notwitbatand- 
iDg Its evidently indispensable importance, descended fortths' 
purpose of suiting his own views, to an artful omission of U.-mJ 

' -: Phop. B. ''v'l 



If two perfectly haixl, equal, and quiescent balls be si 
struck by any two other perfectly hard balls, the intensititm ot 
the impulses will have a ratio equal to that of the getterwtbg;' 
momentn. i < i<. 

By the, preceding Prop, if the uiomcntu. vvgrc equal, thfe iutcua 
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•iti^t mauLi be)ei|uaL JUttl .by the deHMMutraliaa-fif thsB same 
nroposition, it jippeaiv^ tbat because all the bodies axe perfectly 
hard^ and the two quiescent bodies perfectly equal,^ and tha 
strokes similarly given^ the intensities of the impulses are due to 
the momenta alone. But other things being alike, causes are 
proportional to their eflfects ; and the effects of the momenta ia 
ihis case are the intensities of the impulses. The intensities^ 
therefore, are proportional to the momenta. 

Cor .-^Because the unconstrained chants of motion are pro« 
portional to the intensities of die impiuses, the changes . of 
motion both in the bodies striking and bodies struckv are proper^ 
tional to the momenta. . 

Before I proceed further, it will be needful, in order to eacie 
C/s mind oi apprehension, to show him that the preceding Props, 
are perfectly compatible with the notion introduced mto. nis 
favourite, but Uttle understood, theory of collision. This I shall 
do by a few quotations. " The force of percussion is the same as 
the momentum or quantity of motion, and is represented by the 
product arising from the mass or quantity of matter moved, mul- 
tiplied by the velocity of its motion ; - and that without ady 
regard to the time or duration of action ; for its action is conai 
4ei^ totally independent offime, or but as for an instant> or an 
infinitely small tune." — (Uutton's Mathem. Dictionary^ vol« ii. 
p. 169.) 

'^ Bodies that have equal quantities of motion* have equal 
forces or equal j)owers, to produce mQtion."-^Play fair's Outlines 
of Nat Philos. vol. i. p. 32*) 

• *' The momentum, or quantity of motion, generated by asio^e 
impulse, or any momentary force, is as the generating force*!^-^ 
<Hutton's Courses, vol. ii.. p. 132.) In the same page the s^jaae 
writer says : ^' The velocities being equal, a double, maws iViill 
strike With a double force ; a triple mass with a triple force jittsid 
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These quotajbioos not only odnfiria the two preceding :Pro|is. 
but the first confirms the prmciples on which they are iounded; 
namely, the evanescentcontinuanceofthe strokes.^ What makes 
it the mor0 extraordinary is, that tliese are two of the prkicipal 
authors whose works C. wants to oppose to Mr. >Hexapatd;k« : 

M'Laurin's Fluxions, in which I believe his views of cpUiaion 
are expounded, I have not by me. If I had I should {irobably 
be able to give another, amusing specimen of C.^s knowledge ^of 
pames instead of things ; but 1 will now beg leave to make one 
more quotation from another of our mathematicians, whos^ 
]bonest opinion in this matter may bis entitled, tp someattQUtion, 
even if it be not supported by the discovery that Newton in 
his theory of heat '^ has quite mistaken the road to philoso- 
phical science." 

y If a body striking another gives it any moUm,. iwifc. Uiut 
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body Btrikiog tlie same with the same velocity will give it twia 
the motioa, and so the motion generated in the other will be as 
thej'orce of percuasion." — (Emerson's Tracts, p. 13.) 

1 shiill mate no further observations on the coincidence of the 
preceding Props, and the quotations; let C, if he can, show the 
diti'erence. Let him also tell the world what he himself means 
by the following passage in his paper, Aimah for Dec. p. 421 ; 
and let him point out which or what part of the preceding Props, 
it refutes. " Now bodies act with a force equal to their momen- 
tum," If C. cannot do either of these thiogs, perhaps he wffl 
have the goodness to clear up the following difficulty, or paradox, 
which has perplexed me a httle in his favourite doctrine. Let a 
perfectly bard bail. A, moving with any velocity, a, strike in the 
liueofits motion another perfectly hard bail, B, at rest; then by 
the old theory the motion of B after the impulse, or the motioait 

acquires by the stroke, = A a — j— g A = -r—s ; and in any 
other parallel case the motion acquired by the same B at rest = 
- - , - -  Now by the views in the quotations I have made from 

Hatton, Playfair, Emerson, and C, himself, it la evident that if 
the momenta A a and A' a' were equal, the intensities of the 
strokes and momenta due to the body B after the strokes would 
be equal. That is, - - ~ ^ - = ^, g , or A = A', however une- 
qual the values of A and A' may be. In other words, if the  
theory and quotations be both correct, there cannot he a nuisbftf 
greater or less than unity. Would C, the unsolicited Iriend and 
voluntary champion of the old theory, be kind enough to unravel 
this scientific enigma? I need not exhort him to embrace so 
excellent an opportunity of displaying, without equivocation and 
Bubterfuffe, and without any paltry attempt to evade, the true 
merits of the theory he professes so well to understand. As the 
principles of the theory for which he voluntarily, I will not say 
unnecessarily or officiously, throws down the gauntlet " are as 
nearly as possible self-evident," it will not, I presume, requin 
any time or reflection in him to explain this matter. In next 
month's Annals, therefore, I hope he wiU, for the credit of hia^ 
eelf and theory, mathematically clear it up; and thus expose the 
f^acy of what, perhaps, he will readily demonstrate to be "mere 
figments of the imagination." Should, however, a want of 
leisure prevent his complying with my request at so early b 
period as I have named, let him only say in the next number tnat 
he will do what I requhe, and I will patiently wait any time that 
he pleases. 

Prop. C. 
If a perfectly hardball strike another perfectly hard ball at rest 
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fin the line described by the centre of ^¥ity of the fDtmer, the 
striking body willreadfiin at rest after &e tmpnUie, and the other 
will proceed in the same right line in which the former was mo^- 
ingy and with the same momentum. 

All that I require for demonstrating this Proposition is, thdt 
the intensity or force of percussion be the same asy or equcd to, the 
motion generated ; ana that the force of percussion be proportional 
to the generating momentum. Without adverting to the preceding 
propositions, each of these postulates is admitted in the quota- 
tions I have made from die authors C. has quoted against Mr. 
Herapath. I shall, therefore, not trouble myself about their accu- 
racy, which is indeed '^ as nearly as possible self-«vident/' but 
shall proceed with the rest of the proof. Let B, B', bls^^iwtr'pet- 
fectly hard and equal balls at r^st, and let A, A^, be any two other 
perfectly hard baUs striking respectively B, B', according to the 
conditions of the proposition. Let also a, a% be the velocities 
of A, A', before the strokes, so that A a = A' «^. Then if 6 foe 
the velocity of B after the stroke, and b^ that of B^ we have B i 
= B' b% and b es b\ Now if A move at all after the stroke, it 
must follow the body B with an equal or less velocity than b ; 
because it could not move the contrary way unless the force ef 
percussion was greater than the generating momentum, which is 
impossible. The same is Ukewise true of the body A^ There- 
fore, if they do not remain at rest, let them follow B and B^ with 
the velocities p, p^, respectively. Then because the sum of the 
'momenta in each case before and after the stroke is the same 
Aa = A/> + B6, and A' a' = A' p^ + B' fi', and conse- 
«quently Ap = A^ p' ; that is, the velocities p^ p\ remaining to 
A, A', after the strokes are reciprocally proportional to the bodies 
'A, A^. Suppose A S3 B, then p will be a certain part, for 
ini^tance^ the nth part of 6, so that np =^ b. Therefore b vanp 

A' A A 

ss: wjp' — and^' 5= V —^,. Now the value of-^ may be any 

thing we please, and, therefore, much greater th€Ln ra ; inwhidi 
<»iae j/ must be greater than b^ ; that is, if |> has any magnitude, 
the body A' which cannot move faster than B^, because it oomes 
behind it, might nevertheless have a greater velocity in the same 
direction, wmch is absurd. Therefore, p and p' must each be 
equal to o, the only case in which the equation A p zs: A^ p^ can 
be universally true ; or both the bodies A, A^ must remain at rest 
iaft;er the impulses, and, consequently, the bodies B, B^, proceed 
*with the momenta A a, A^ a\ respectively. 

Cor. 1. — Because the intensity of the stroke is equal to the 
•momentum communicated, and this momentum is equal to the 
momentum of the moving body before the stroke : this momen- 
tum of the body before the.stroke is equal to the intensity of per- 
cussion; and tne whole of this intensity must be equally felt by 
-each of the bodies without any regard to their relative sue. 
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Cor. 2.— Haocc also the relocities of the bodies in aiotioa 
before and afi«r the stroke are reciprocally pioportional to the 
bodies. 

Cor, 3. — And because the momentum comnnmicated is eqaal 
to the momentum of the moving body before the stroke nithout 
respect to the relative magnitudes of the bodies, it fatlon's thai a 
double, treble, &c. quantity of motion will generate a. dooblc. 
treble, Slc. quantity of motion, not in tlie same quantity of matter 
oolv, but in any quantity. 

Ttiii, though at variance with the result* of the old theory, as I 
have tihown above, precisely coincides, in the case of the saiQe 
quantity of matter struck, with the views in some of the above 
quotations from Dr. Hutton and Emerson, But the following 
declaration in Hutton's Dictionary, vol. ii. p. 170, puts it beyoud 
a doubt that results from Mr. H.'a theory accord with the uso!^. 
vpinion of mathematicians on this subject. " Now it is a. law," 
saytt Dr. Hutton, " universatt^ allowed in the communication of 
motion, that when different bodies are struck with equal forces, 
the velocities communicated are reciprocally as the weightB- of 
the bodies that are struck." Therefore, if itbetrue, as the saiac 
writer says in one of the preceding quotations, " that tlie vt-lo- 
citiei being equal, a double mass will strike with a doiiUe for^e^ 
S(«." we want no further evidence that Mr. Uerapath'a theory 
furnishes consequences " which have been admitted as iacoRri 
troveitible by the ablest mathematicians in all ages." < .i ■' 

The demonstration of tliis Prop, and its CoroOariea, it will be 
seen, is rigorously mathematical from data which have been, 
admitted by decided advocates for tlie old theory, — the very 
authors C lias opposed to Mr. Herapath. Nothing more, there- 
fore, need bo advanced in support of the proposition; but. I, 
might observe tliat I could here subjoin a rigorous proof similar, 
to the one C, has, by leaving out certain principal parts, paro-, 
dying others, and unhandsomely offerinsj them to the world,. 
IB C. has done with Mr. Herapath. taking, however, no, 
further notice of this part of the att'air, I cannot but compare the 
reasoning C. tells the world is Mr. Herapath's to a picture whose 
intention the artist thought it needful to explain by wiitiog 
under it, " Thin is a Cow: " lest it might be mistaken ibr say. 
thing else. 

From the views bore developed, and tlie constitutioa of aeo-, 
form bodies, as laid down by Mr. Herapath, if a body compotad, 
of ubsoliilt'lv hard particles mutually impinging on one another 
in the way Mr. H. has assumed iu his theory of heut, be projected 
ia such a body as our air, it wilt proceed with a velocity gradu^^ 
ilitoinishiug on aocount of the resistance it continually e)^&-, 
rienuis from the opposition of the uir. For a single particle taaj^ 
from Mr. U.'s principles of collisiuin, be stopped, or evcDilaTea, 
backwards, by ttie fust particle it mt.-t with at rest, or mbriDg iii 
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the opposite direction. In any compound body^ however^ it is 
only the superficial particles of the body the particles of the air 
fi(tnke against ; and since the particles of the oody are not fixed 
to^ but freely moving amon^, one another, except inasmuch as 
they are prevented ftom flying off indefinitely by their mutual 
attraction, the intensities of the coHision between the particles 
of'tHe body and particles of the air are merely equal to what 
would arise if the tormer particles were free and disengaged, and 
moving with the same velocity as the body of which they form a 
part. These intensities, therefore, and the effect which they have 
oh the progress of the body, are by no means the same as they 
would be if the particles of the body were firmly and inflexibly 
united, or the body itself one perfect solid. Though this conse- 
quence is one of the most obvious that can be, C. has raised a 
** wonder how the cannon balls with their hard particles can get 
on, when they strike the hard particles of the atmosphere in the 
lines of their centres of gravity." Perhaps the greatest wonder 
is, how so acute a reasoner as C. should have pubushed an objec- 
tion which evidently has no foundation to rest upon. 

After what I have shown of the merit and weight of C.'s 
observations, and Mr. H.'s principles of collision, he will, per- 
haps, take it kindly of me if I let alone his ** pin's head " oiflSi- 
culty. I must confess I am very much disposed to oblige him ; 
and, therefore, wiU leave the wisdom of one head to solve the 
phsenomena of the other. But I must beg leave to tell him that 
Mr. Herapath had minutely considered this objection, and clearly 
answered it in the very number of the Amiak, and only five 
pages after the Proposition from which C. would make us 
believe he had the sagacity to draw it. Would C. have the' 

foodness to tell us whether the discovery of this consequence is 
ue to his own penetration ; or whether he has brought forward 
the objection Mr. Herapath had himself raised, and artfully 
omitted to notice Mr. H.*s explanation, for the purpose of 
undermining a theory which prejudice would not allow him 
to admit? Besides, what I have mathematically deduced ia' 
Prop. C. Cor. 3, from the principles '* which,*' C. tells us, " are' 
as nearly as nossible self-evident," Mr. Herapath has distinctly 
shown, p. 292 and 293, Annals for April, 1821, "that the whole' 
diflSiculty of the case turns on the abstraction of the ideas of 
magnitude and momentum." But I believe I have promised CJ 
not to pursue this part of his objections. I will, therefore, 
desist. 

Pbop. D. 

If two perfectly hard and equal balls come in contact, wheii 
moving with equal momenta in the same right line towards oppo- 
site parts, the intensity of the stroke as felt by each body in a 
direction opposite to that in which it was moving, is equal to the 
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qnm of, the momenta of the two, or twice the lomeiitnm . of 
either one befoiis the Btroke. 

Mr. Herapath has demonstrated this theorem generally in his' 
Prop. 5, Annals for April, 1821. I have chosen this particular 
case of it, because against this, C. has levelled his objections; 
and in the proof I intend to have recourse merely to what I have, 
already demonstrated from the principles admitted in the old 
theory, and to a result which agrees equally well with b9ljh 
theories. i 

By the old theory, if a hard body A, having the velocity a^ 
strike directly another hard equal body A^ at rest, the motion 

communicated to A' by the impulse is ^ A = -j^. And by 

the same theory, if the two same balls meet each other, instead 
of one of thein being at rest, with equal opposite momenta A a» 
A' a\ the motion destroyed in either, or, which is the same, the 
motion communicated to either is A a. But by the quotations I 
have made from C.'s quoted authors, these communicated motions 
are equal to the intensities of their respective strokes felt by each 
body in the direction in which the motion is commumcated. 
Therefore, the intensity of the stroke on either body when one is 
at rest, is half as ^reat as when both meet with equal opposite 
momenta. Now when one of the bodies is at rest, I have shown. 
Cor. 1, Prop. 6, by strict mathematical reasoning from the prin- 
ciples admitted in the old theory, that the intensity of the stroke 
on each is equal to the momentum of the moving body ; when, 
therefore, they are both moving with equal momenta towarda 
opposite parts, the intensity of the stroke on each is equal to 
twice the momentum of one, or the sum of the momenta of the 
two. 

Cor. — ^Hence the two equal bodies after the impulse recede 
towards the parts whence they came with the same momenta 
they had before they met. For the motion communicated by the 
impulse is equal to the intensity of the stroke on the body, and 
this intensity is equal to 2 A a ; but at the time of the stroke, 
the body had a momentum in an opposite direction equal to A a. 
Therefore at the time of the contact, the body is the same as if 
it was urged in two opposite directions by the forces A a and 
2 A a, the former impelling it in the direction in which it was 
moving, and the latter on the contrary ; consequently it retraces 
its path with the momentum A a. 

This conclusion, brought out by strict mathematical induction, 
from the principles of the old theory, coincides with Mr. Hera- 
path's, and also with the theories of Wren, Huygens, and 
WaUis. 

It is worthy of remark, that C. by way of mathematically refut- 
ing this conclusion, admits the principle of Mr. H/s proof, that 
the intensity of the stroke is equal to the sum of the momenta, 
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but denicB tkt contequencoi without skowing why, or wnfgcang 
any other reason, than that he is " at a loss to disooTer ^' how it 
followg. We shall, perhaps, not lose our pains in transcribing 
what C. says on this subject; for if we can derive no informa-p 
tion, the consideration of it will afford us amusement. *' How/^ 
says C; '^ Mr. H. proves that the intensity iof the stroke is the 
force with which each of the balls is acted on in a direction 
opposite to that in which it came at the time of the contact 
T am at a loss to discover J' " The intensity of the force, 
observes C. ** is equal to the sum of the momenta with which 
both balls come in contact, halfoi which is one direction and half 
in the opposite J* Here C.'s mathematical refutation of Mr. H*^s 
iheory amounts to this — ^he cannot see how it is, nor how it is 
not. But the beauty of all Ues in the elegant, the decisive, the 
irrefragable mathematical demonstration with which he esta- 
bhshes his counter proposition. He tells us ^^ half the intensity 
IS one direction, half in the opposite ;'' and he proves it — ^how? 
— not mathematically, not by common legitimate induction; 
but without a fact — without a circumstance, nay even without 
a word either for it or against it. This mode of procedure is per- 
fectly consistent with C.'s general method, but let me again 
remind him that mere assertions are totally insufficient to over- 
turn well-founded reasoning. 

** if,'' says C, '' a man push vrith all his strength against a 
well, say with a force of 10, action and reaction being equal, the 
wall resists with a force as 10. If, instead of the vmll there be 
an opposing active force, another person, for instance, pushing 
against the first with an exactly equal force,'* *' by Mr. Hera-' 
path's reasoning, each person would be acted on in a direction oppo^ 
site to that towards which he pushed, by a force equal to twice the 
force of either one; that is, with a force of 20, and consequently 
both must be pushed backwards.'^ These sentences, as rar as i 
understand them, distinctly charge Mr. H. with confounding 
pressure with impulse, and with applying the laws of a single 
impulse between perfectly hard bodies to a pressive force* 
Flatly to contradict this, and to challenge C. to produce only one 
expression of Mr. H. corroborative of such assertions, woidd be 
to raise this attempt to depreciate and misrepresent Mr. H.'b 
labours to an importance to which not even the best of C.'g 
objections seems entitled. I shall, therefore, merely quote a 
passage or two from Mr. Herapath's papers declarative of his 
opinion on pressure and impulse; and then leave C. to compare 
them with his own assertions. 

" It is manifest from the drift of it," (a passage in Mr. Tred- 

gold's attack) ** Mr. T. can compare pressure witli impulse. Of 

' course, he can also compare a mathematical Une with an area ; 

and thence tell us how many lines there are in a superficies, how 

many superficies in a solid ; and, as a finale, I expect how many 

C 
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inches in an hour."— (Mr. Herapath'a Reply to Mr. Tre^goJi, 
JlnriA/srOTDeC.l«21,p.464.) V,. 

"Had 1 *** it would iiave been like endeavouring to equglfjia 
sfligie impulse witli an unceasing Ibrce," (pressure lie uicaR») 
** for an indefinite time — a manifest imiJossibility." — (Mr. Hi'* 
Reply to X. Aimah for January, 1822, p. 30.) , 

C. tells us that the " pushing " case I have jirst quoted, whTcl^ 
(with h6w mucli truth flie reader may jud^e from the counter 
quotations), he informs the world, is Mr. Herapath's, is that bj, 
which it is intended by Mr. H. that " the doctrines of NewtoUt 
Maclaurin, Button, Playfair, and innumerable other matheotaii- 
cians, are to be overturned in relation to the collision of har^i 
Bodies." We have already seen that C. haa not been oveir for-, 
tttnate in quoting, nor very' happy in understanding, the writings, 
of Dr. Hutton and Prof. Piaymir, though it be true they deliver, 
" principles as nearly as possible self-evident." In the present 
instance, I tliink, we shall find he has not been more successfuT, 
in his acquaintance with Sir I. Newton. However, it is necesv 
aary tor me to premise, that 1 am not aware Newton has said any 
thing of collision, except in the first part of his Principia. If be , 
bfl8 m any other places, I shall be happy to be coiTected ; for t,, 
do liot recollect to have seen it. Even tiere he has given nothing ' 
in the shape of regular argument : a few loose ideas only, thrown . 
in apparently more by accident than design, are all I can per- 
ceive. They happen, however, to be of that peculiar cast as to , 
satisfy us that C. nas either not seen them. Or not understood 
them; orwhat^ perhaps, is more probable, that his zeal to oppose 
Mr. Herapath has outstripped his discretion and hia knowledge ;, . 
and hence occasibned him to quote authors withoutknowirigwnat ' 
they have written. 

In the Schol. Cor. 6, Principia, Third Law of Motion, Ne*vton„i 
says: "By the theoiy of Wren and Huygens, bodies absolutely hard;' 
return from one another with the same velocity with which they 
meet," This was the case with the theories of Wren and Huy- 
gens when the bodies were supposed to be perfectly equal ; and, * 
therefore, instead of coinciding with the doctrine of collision C," 
advocates, it coincides with Mr. Herapath's. Tliat Ifewtoti wti^'T 
not here confounding hard with elastic bodies appears from thej 
sentence immediately following the above, and implying th^ 
though he did not question the truth of this case of Wren taii' 
Huygens's theories, yet the evidence of it was greater in eld^tSc' 
bodies. " But this may be afErmed," says Newton, "ivitji BtoiBii 
certainty in perfectly elastic bodies." ' '•!■■'''• 

To satisfy us what his opinion was, he says in the same Sch'ol. 
*' By the same " (first and second Laws of Motion), " togetneif'. 
with the third Law, Sir Christopher Wren, Dr. Waliis, and Mr. 
Huygens, the greatest geometers of our times, did aevemlly 
determine the rules of the congress and reflection of hard bodies 
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and tnuch about tbe same time communicated their diiM^overies 
to the Royal Society, exactly agreeing amon^ themselves as to 
those rules. Dr. Wallis indeed was somethmg earUer in the 
publication ; then followed Sir Christopher Wren ; and, lastly, 
Mt, Huygens. But Sir Christopher Wren confirmed the truth of 
tbe thing before the Royal Society, by the experiment of pendu* 
InmSy wnich Mr. Marietta soon after thought fit to explam in a 
treatise entirely upon that subject.'* Nothing can be plainer 
tiian this ; and, therefore, nothmg more evident than that the 
theories of Wren and Huygens were those which the best philo- 
sophers of Newton's time embraced, and which Newton himself 
looked on as established by the experiments of Wren. Now it 
unfortunately happens for C.'s assertions and objections, that 
the two principal cases of Wren's theory for hard bodies ; namely, 
that wherein the equal bodies meet with equal opposite momenta, 
and that wherein * one of them is at rest before collision, exactly 
coincide with Mr. Herapath's. Mr. H., therefore, instead of 
standing opposed to Newton and ^' the ablest mathematicians ia 
all ages," h^s in the two leading cases of his theory the 
expressed testimony of no less than Wallis, Wren, Huygens, 
and Newton ; besides Mariotte, and probably a number of other, 
respectable mathematicians. But tne most extraordinary cic-^ 
cumstance is, that the present doctrine of collision, which has* 
evidently crept into existence since the days of Huygens, New- 
ton, &.C., C. unequivocally gives us to understand is that which, 
has been embraced by *' the ablest mathematicians in all ages" 
notwithstanding here is indisputable evidence that a different 
theory was maintained not 100 years since by the first mathe-^ 
maticians the world has yet produced. How would C. wish us 
to dispose of this new article ? Shall we debit his accuracy or 
his knowledge with it ? Shall we lay it to his insinuation that Mr. 
H.'s theory cannot account for the phsBnomena of latent heat ; 
to his assertion that Mr. H. makes nardness and elasticity the 
same ; to his parodying of Mr. H.'s theorems for the purpose of 
misrepresenting them; to his charge that Mr. H. confounds pres- 
sure with impulse ? Or shaQ we add it to his knowledge of New- 
ton's theory of heat ; of Hutton, Play fair, and Eqiersons princi- 
ples, and of Wallis, Wren, Huygens, and Newton's theories of 
collision? I will not, however, '^pmh C. to the wall" on thia 
subject. 

1 have now replied in detail to C.'s objections, See. to Mr. 
Herapath's theories of heat and collision ; and I have shown that 
he has not advanced a single circumstance tending to weaken, 
much less to invalidate, any one of Mr. H.'s views. Indeed in 
the whole that C. has said, there is not, one would imagine, even 

* I cannot speak positircly as to thin case; but unless the impression of it in my 
mind has changed since I read it in the Phil. Trans, it is precisely as I have stated^ 

New Series, vol. hi. 2 b 
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an attempt matliematically to vefute Mr. H.'s propositions, ot to 
Bbow thaJ^ his reaaoning is erroneous or illogical j for though Mr. 
Herapath has dealt so largely in numerical facts, has developed 
80 many laws, has compaied his theory with so many experi- 
ments, and hiis predicted the phEenomena of so many new and 
untried cases, yet C. has not ventured to question a single fact, 
to refute a single law, to invalidate a single experiment, or to 
disprove one solitary pba^uomenon either advanced or predicted. 
We might in truth say, the whole of C.'s attack exhibits a man 
Btrugghng with a subject to which he is unequal, or with whick 
he is unacquainted j yet who would hke to say something if he 
could ; who is clearly in possession of the Will to refute, and as 
clearly in want of the Power. Hence we see misrepresentations 
for arguments, unsupported assertions for proofs, errors for facts, 
and ingenious quibbling for sound reasoning. To form an 
opiuion, howeverof Mr. H.'a labours, and of the probability^ 
his having succeeded in the great objects of his inquiry, let any 
one who is capable of judging examine the coincidences of bis 
investigations with facts, collected in the Annals for .Ian. 1822; 
let him look at the simplicity of the principles, attributing te 
matter only two properties, hardness and inertia ; let him after- 
wards consider the number, extent, variety, and apparent incon^ 
firuity, of the experimental testimonies adduced ; and thenJet 
him say, not whether it is probable Mr. H. has succeeded, but 
'whether it is possible he can, with such corroborations, not have 
Succeeded. On any opinion thus formed, and given by minds 
competent to judge, and liberal enough to acknowledge convic- 
tion, Mr. Herapath may with safety rest his credit and his fame. 

On the subject of Mr. H.'s connexion with the Royal Society, 
into which, 1 think, C. has imprudently entered, 1 shall at this 
time say nothing. If Mr. Herapath's labours stand the test, the 
Hoyal bociety will find, even among those who now support 
them, if they have acted improperly or ilhberally, enough to 
blame and to censure theul ; and if their conduct has been cor- 
rect, or marked with liberality and encouragement, Mr, Herapath 
himself, 1 presume, will not be among the last to acknow* 
ledge it. 

I have now only to request that if C answer this reply, be wiH 
do it candidly, and not evade or avoid the absurditiea I have 
pointed out, both in his own arguments, and in the theory fw 
which he commenced the attack. An open and honourable 
opponent, however sharp or severe, will always insure the respect^ 
and generally the approbation, of D. 
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The anDu&l mean temperature of the past year is 5V j tieftlg 
about 2° abuve the average ; the mean of the firet three moh^, 
40-9*'; second, 54-]°; third, 61-9°; fourth, 48°; of the feix 
winter months, 444°; kIx summer months, 57-S)°. The maxi- 
rnnm, or hottest state of the year, was 81", which occurred on 
the memorable 19th of Jaly, the Coronation of King George IV".; 
the minimum or coldest stale was 23°. which is only 9 below 
freezing ; this happened on the 4th January, making an annual 
variation of 58°. From the above, the reporter is enabled to 
draw the following comparison between the past and preceding 
year, viz. the average heat of the six summer months of 182! 
waa nearly one degree more than that of 1820, and the heat of 
the six winter months, 3° above the corresponding ones of the 
preceding year, so that the temperature of 1821 has been more 
mitd than usual, and not marked by any very great extremes. 

The annual mean elevation of the barometer is nearly 29 
inches and 7-i0th3 ; highest, yO'65, which was on January 23 ; 
lowest, 28'1(>, which happened on December 28 ; the difference 
of these extremes makes 2'4y inches : mean of the six summer 
months, 29'75; of the six winter months, 29-()3. The mean 
daily movements of the barometrical surface measure -near 48 
inches; total number of changes, 105. The barometer through- 
out the month of Febniaiy was remarkably high and desultory 
in its movements : on the contrary, in the month of December, 
it oscillated most extraordinarily ; and towards the close of the 
year very low ; the utmost depression was the minimum of the 
year. 

Much has been said about the wetness of the past year. My 
annual account scarcely amounta to 32 inches in depth, which is 
certainly under the average for Manchester. Mr.'Joha Black- 
wall, of Crumpsall, makes his annual fall three inches more, atid 
Mr. John Dalton, for Ardwick, nearly eight inches more than 
mine. On the contrary, Mr. Edward Stelfox, of LymmJ near 
Warrington, has only registered a fall of 28 inches. The diffir- 
ences in our annual statements of rain, from places so near toge- 
ther, are singulai', and certainly require an attentive inquiry, Tlie 
only difference in our apjiaratus is, that Mr, Dalton's rain funnel 
18 larger ; mine, Mr. Blackwall's, and Mr, Stelfox's, are mJtde 
alike, the same size, and of one material, which is that of copper. 
Provided our calculations of the method of measuring the win 
collected in these funnel-areas be correct, and which I Ti^e 
every reason to conclude is the case ; and provided their 3U|rface9 
are parallel with the horizon, and at sufficient distanced &cna 
trees, buildings, or any object that might obstruct a free ftcbesB, 
it must follow that there can be no error in our results. I have 
noted down 180 days on which vain fell more or less, which 
number is one less than last year. In the last five moothB'Af 
J820, there were 85 wet days % the number in the corres^On|Shig 



Qn{|a.X)f 1621 is 101 .^ Febhiary was tbe driest, and Septetflber 
a)a4.NQK6mber ithe wettest*. . .{I'l 

The' 8(Xith/ south-west, and west winds, have been the tnoil 
pravai^tt those winds were noticed to blow on 234 days. Oir 
the :18th, 19th, and 20th of March (about the vernal equinox)/ 
the wind. blew hurricanes from the north-west, attended with 
rain, snow, and sleet. On the night of the 30th of November^ 
and following morning, the wind blew a most violent gale from 
the. south-west, accompanied with hail and rain; the damage 
done in consequence, by the falling of chimneys, unroofing of 
houses, &o. was great; several lives were lost m Liveipool and 
other places, and a large number of vessels suffered in the har* 
hours and on the neighbouring coasts. 

Bridge-ttreet, Jan. 28, 1SS2. 



Article VII. 

On Blocks of GraniUf Syenitey Sfc, imbedded on Diluvium^ 
By N. J. Winch, Esq. FLS. and MGS. 

(To tbe Editor of the Annals of Philosophy,) 

SIR, Newca'stU'Upon'Xyne, March 10, I8S2. 

Among the interesting phsenomena serving at every step to 
arrest the attention of the geologist, there is one of ordinary 
occurrence in the north-east of England, which, I believe, is 
not as yet satisfactorily accounted for ; and in hopes that some 
of your correspondents may be able to explain the true cause oif 
a circumstance appealing to me to be enigmatick, I take the 
liberty of addressing you on the subject. Embedded in the 
diluvium of Northumberland, Durham, and Yorkshire, large 
blocks of granite, syenite, porphyry, grey wacke, as well as of 
ehcrinal limestone, and basalt, are every where to be met with. 
That the granite, &c. &c. should have been transported by the 
agency of a powerful current of water from the cheviots or even 
from the mountains in the vicinity of the Cumberland Lakes,, 
previous to the formation of the vale in which the river Eden 
flows, can readily be imagined; but the puzzling part of the fact 
is, that the loose earth in which these large and heavy masses 
are deposited appears to owe its origin to the strata immediately 
below it. . Formstance, on the red sandstone of the vale of Teea 
there is a red soil ; and our porphyritic, basaltic, and encrinal 
limestone hills, are well known to afford a rich and fine pasturage^ 
owing tp thQ nature of the earths, resulting from the disintegra- 
tion of these rocks. On the other hand, the coal field is ^ev:^- 
rally covered by a strong clay mixed YjViv ^ ^<i\^QkXv ^^ %»s^^ 



eYtdbntiy derived from the shale and sfuidstone oki n^hiclvit * 
rests. The question to be resolved is, " Why the current off" 
difaivian waters, possessing sufficient impetus to bring enormous 
fragments of rocks from great distances, did not denudate tiie 
strata of the light soil in which these masses are now embedded 
not. only in the lower but in the upper part of the earth resting 
upon the more solid substrata." I remain,. Sir, 

Your most obedient servant, 

N.J. Winch. 



Article VIII. 

On the Geology of the Eastern Part of Yorkshire. 
By N. J. Wmch, Esq. FLS. and MGS. 

(To the Editor of the Annals of Philosophy.) 

SIR, NtvocasiU-upoti'Tyne^ March 20, 1822. 

The Rev. G. Young, and Mr. Bird, of Whitby, have just 
published a quarto volume on the Geology of the Eastern Fart 
of Yorkshire, which, through the favour of a subscriber to the 
book, I have had an opportunity of perusing. Of the merit or 
demerit of the work, I do not feel myself inclined to speak, but 
as the authors have travelled out of their road for the purpose of 
writing strictures on two essays of mine printed in the Transac- 
tions of the Geological Society of London, I shall take leave to 
rebut the charges of inaccuracy and presumption brought against 
me by these gentlemen. 

The first is comprised in the following note, p. 1,70 : " Mr. W» 
is mistaken in asserting (vol. iv. p. 7, Geological Transactions)^ 
that the white oolite litnestone at Hartlepool contains no shells 
or marine exuvise ; the authors found in it both univalves and 
bivalves, especially the latter." Now every geologist knows^ 
that one part of a stratum may contain, and another be devoid, 
of organic remains ; and that there were none in the quarry at 
Hartlepool, when I inspected it, I am certain, for specimens of 
the rock taken at the time are still in my possession. The next 
is in the letter press at p. 1 7 1, under the head of Dykes : ** In a 
quarry at Whitley, near Cullercoats, where there is an extensive 
mass of magnesian limestone, detached from the great beds of 
the county of Durham, there is a similar dyke (see Geol. Trans, 
vol. iv. p. 25), which intersects the coal and sandstone strata 
under the Umestone, and does not pass through the latter, &c.' 
In reply to this, allow me to observe, I never said the dyke at 
Whitley was a basaltic dyke. My words at p. 25, are : '* Besides 
the Gssurea filled with basalt, others of a very different nature 
mtersect the coal field. The^e, \S\».t^«) «x^ c.^Vkd dykes, bat 
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if inconsiderable^ troubles, slips, or hitches ; and are the same 
that some geologists have called faults. I have already noticed 
the main, or 90 fathom dyke, when speaking of the limestone 
quarrjr at Whitley, &c. &c." And at p. 26, " It is highly pro- 
bable it traverses the lead mine district, and produces lateral and 
valuable metalliferous veins therein." The word basalt never 
occurs in my description of this fissure. Letter press, p. 28^^ 
*' In many instances, through a fondness for generahzing, or aa 
attachment to theory, authors have bestowed the name of coal 
basin where it is by no means appropriate. Thus we read of the 
coal basin of Newcastle, or the coal oasin of the Tyne and Wear, 
though the coal strata of that district are no more in the form of 
a basin than the metalliferous limestone on which they are 
understood to repose, or the magnesian limestone which reposes 
on them," To this I answer, that the numerous sections pub- 
lished in the Transactions of the Geological Society, prove the 
coal measures of this district to rise by gentle degrees towards 
north and south, and more rapidly to east and west ; therefore, 
these strata must rest in a trough or basin, which by no means 
is the case with the encrinal limestone, or magnesian limestone 
beds. Note, p. 287, ** Since the two preceding parts of the 
work were printed, we have seen a paper by Mr. W . entitled, 
* Observations on the Eastern Part of Yorkshire, published irt 
vol. V. of the Geological Society's Transactions. In that paper, 
Mr. W. states, that the coal formation which covers the shale 
forms a basin. Had that gentleman examined our district 
himself, instead of attempting to describe it from scraps of 
information collected from others, he might have avoided this 
mistake, as well as several other errors into which he has fallen/* 
The observations in question were sent to the Geological Society 
so long ago as the year 1816, and extracts from them appeared in 
the Annals of Philosophy for that year, vol. viii. p. 140, and of 
course, I conclude, must have been known to the Rev. G. 
Young ; and as that gentleman has more than once honoured 
me with a call since that period, had he hinted his suspicions of 
my never having investigated the part of the country where he . 
now resides, I should have acquamted him that several years 
ago my affairs frequently called me not only to Whitby, but to 
Hull, Scarborough, Driffield, Stockton, &c. ; and from notes 
taken on those occasions, together with coUieiy borings kindly 
communicated by Mr. Buddie, my paper, which, I am sorry tOe 
see appears to have given offence, was chiefly compiled. 
1 remain, Sir, your most obedient humble servant, 

N.J. Winch. 
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Article IX* . . u.;/: 

Jk List of the Freshwater and Landshells occurring in the'Mnr^ 
rons of Bristolj with. Observations. By J. S. Miller^ ALS*,' .', 

(To the Editor of the Annals of Philosophy.) 

SIR, BrUtoly March II, 1699. ' 

If the following catalogue of the fluviatile and terrestrial shells 
occurring in the neighbourhood of Bristol, drawn up frooGi my 
own personal observations, should be judged worthy of a place 
in the Annals of Philosophy ^ it is entirely at your service. 

Your obedient servant, J. S. Miller* 

To attach any high degree of value to local catalogues of this 
nature would be to exaggerate the interest and importance of 
contributions which can hold but an humble and subordinate 
place in the pages of science, still they are far from useless. 
Being founded on personal observations more precise in propor- 
tion as they are more limited, they furnish the surest foundation 
on which more general results may be built, and in the present 
stage of zoological inquiry can hardly fail to afford many new 
facts. 

Thus the field of observation which the present list comprises 
will be found to afford several species not hitherto recognised as 
British, and some hitherto entirely nondescript. I have been 
enabled also, in the course of my local researches, to glean some 
new facts with regard to the habits and organization of some of 
these animals which appear to have escaped the notice of fonner 
inquirers, and have availed myself of the present opportunity of 
recording them. 

In the following list I have adopted the names published in 
Dr. Maton and Mr. Rackett's Descriptive Catalogue of British 
Testacea in the Linnean Transactions, vol. viii, and occasionaUy 
added those new generic names which have been stated by more 
modern authors. 

1. Mya pictorum. Freshwater. 
Unio pictorum. Drapcrnaud. 

2. Tellina cornea. In ditches. 
(Cyclas cornea. Drapernaud. 

3. Tellina lacustris. In ditches. 
Cyclas lacustris. Drapernaud. 

4. Tellina pusilla. In pools. Dillwyn's Cat. of Rec. Sheik. 

5. Tellina amnica. In ditches. 

Observation, — I have met with individuals of the above four 
species of tellina, containing minute young living shells which 
ptove the animals viviparous. 
0. MytiluB anatina. In tVv€t& wiA ^qc»\&, 
^nodaiita anatina. Dra^^etti^wdi. 



O&serva^ton. — I perfectly agree with Dr. Maton in cbnsideriD^ 
M. ayaiiensis only a variety of M, anatina. Miss Bennett, of 
Nortonhouse, favoured nie lately with specimens from Tisbury, 
Wiltshire. They are old shells, and from the animal having 
live'd in water,. highly impregnated with chalk and calcafciolia 
mattet, its epidermis has secreted so rapidly, and increased the 
sheU so much iu. thickness, that the Liuneau character ^* testa 
frs^hssima " is entirely lost. 

7. Bulla hypnorum. • In ditches. ".' 
Physahypnorum. Drapernaud. 

8. Bulla fontinaUs. In ditches. 
Physa fontinalis, Drapernaud. 

9. Voliita denticulata*. In the Avon below the Hotwells, 
Observation, — Its columella does not continue to the com- 
mencement of the spire, which is empty, and shows no spiral 
septa. 

10. Buccinum terrestre. On Leigh and Clifton Down. 
Bulimus acicula. Drapernaud. 

. 11. Turbo elegans. In Leighwood, &c. 

Cyclostoma elegans. Drapernaud. 
• 12. Turbo fontinalis. In ditches. 

Cyclostoma obtusum. Drapernaud. 
13. Turbo nautileus. In ditches. 

Planorbis cristatus. Drapernaud. 
' 14. Planorbis imbricatus. Drapernaud. In ditches and 
pools. 

15. Turbo cristatus. In ditches. 
Valvata sperorbis. Drapernaud. 

16. Valvata minuta. Drapernaud. 

Observation. — Of this, I have only found two dead shells in 
the drifted sand, &c. on the Banks of the Avon. 

17. Turbo laminatus. Leighwood. 

18. Turbo nigricans. Leighwood. 

; 19. Turbo Everetti (woiis), on willow trees, near river banks. 

Spec. Char. A turretted, fusiform, ventricose striated, 
brown, opaque shell, with nine reversed volutions. Aperture 
with two teeth. 

Observation. — I consider this a distinct species, it having only 
nine volutions, whereas T. nigricans has always twelve. I have 
named it after W. Everett, Esq. of London, a gentleman zealous 
in the study of British conchology. 

Obser. a. — Montagu states the frequent occurrence of turbo 

laminatus and nigricans deprived of their brown epidermis. But 

. I have suites of specimens of all the three species in various 

stages of growth, which have a white epidermis, show no mark 

. of being worn, and are evidently, interesting, though rare 

varieties. 

Obser. h. — As I frequently make sections of shells by grinding 
them down to come, at the detftilis, of their i^^m.^ .&^t;i(i^^&^^ 
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diacoreredy in the year 181 4^ the ¥alTe4ike wpeniagv whiiteh 
t«rbo laminatuB and ni^cans possesi. When Dr. Leach Yiaited 
me in 1816y I pointed it oat to him, which he considered aa a 
new and interesting discovery^ The Doctor furnished- me witb 
several other reversed shells to facilitate my further researches 
on this peculiar organization, and informed me subsequent^ 
(when in Paris) that M, Drapemaud had noticed the valve^likaf 
appen dage, and from it derived in part the character of his new 
genus Clausilia. This information deterred me at the time from 
further inquiry; yet as I have subsequently &und that M. Dra- 
pemaud seems at a loss concerning the use of this valve ; and 
M. Cuvier, in his Regne Animal, vol. ii. p. 409, states, '* de cette 
petite leune, on imiore Tusage dans Tanimal vivant ; " I will here 
venture to add the opinion which I have myself been led to form 
on this subject. 

Independently of the various contrivances which Nature has 
resorted to for the protection of the otherwise easily vulnerable 
molluscsB, it has taken peculiar care to guard the apertures of 
many univalves from thie intrusion of enemies. Hence the cqpier- 
tures are sometimes pecuharly contracted, and provided with 
numerous folds and teeth. Other moUuscsB have a calcareous 
operculum, permanently afBxed, which increases in thickness, 
and enlarges on a depressed spiral plane, as the opening of the 
shell extends with tne growth of the animal thus continually 
assimilating to its size, and when the animal retreats, excluding 
it completely from all external intrusion. In the clausiUa, 
Nature has combined the protection aflforded by means of con- 
traction and folds, and also added an opercular appendage. 
The inhabitants of the Clausilia, when nearly full grown, 
secretes a thread-like, elastic, calcareous filament, one of whose 
ends is affixed to the columella. This filament makes a half 
spiral turn round the columella insinuating between its folds. 
When the animal finishes its shell, and completes the aperture, 
it secretes at the unattached end of the filament a, spoon-shaped 
calcareous lamina conforming at its margin to the contour of the 
aperture. The lamina is somewhat smaller than this, and its 
margin is rounded. Its adhesion to an elastic filament enables 
the animal to push it when it comes out of its shell against the 
columella, and the same elasticity closes it, on the inhabitant 
retreating, thus securing it from intruding enemies. Thus 
then this valve may be compared to a door provided with aa 
elastic spring. The elasticity of the filament may be restored to 
its-full power by some times immersing it in water, as I have aso6P» 
tained in sections made with a view to this inquiry. 

20. Turbo juniperi. On mountain Umestone rocks. 

21. Turbo mosGorum. In moss. 

22. Turbo sexdentatus. Leighdown. »• 
Observation.'^The above three species belong to Drapernaud's 

geBwPupa, 



23« Turbo carycbium. . In mos». ' 

Auricula minima. DrapemaucL ; i! i: . 

Carycbium myosotis. Ferussac. 
Observaiion.t^Why does M.'Cuvier place this, shelly whose 
animal lives in moss, among tbose inhabiting freshwater 1 

24. Helix lapicida. Leigbwood. 

25. Helix planorbis. In ditches. 

26. Helix vortex. In ditches. 
Planorbis vortex. Drapemaud. 

27. Helix spirorbis. In. ditches. 

28. Helix contorta. In ditches. 
Planorbis contortus. Drapemaud. 

29. Helix alba. In ditches. 
Planorbis hispidus. Drapemaud. 

30. Helix fontana. In ditches. 

31. Helix paludosa. In moss. 

32. Helix ericetorum. Clifton Down. . 

33. Helix virgata. In fields. 

Observativn, — The abundance of this species in a field at 
Torkington, a few months ago, occasioned the report, that it had 
rained snails ! 

34. Helix caperata. In dry situations. 
. 35. Helix rufescens. In hedges, &c. 

36* Helix nitens. Under stones in moist places. 

37. Helix aUiaria (nobis). 

Spec, Char, An umbilicated, depressed, pellucid, shining 
horn-coloured shell, having no more than four volutions. 

Observation, — This species never arrives to the size of. H. 
nitens, has one volution less, and is found under moss on old 
trees. Its inhabitant smells strongly of garlick. 

38. HeUx cristallina. MuUer Verm. 

Observation, — Found near the roots of grass, resembling the 
two former species ; but infinitely smaller. 

39. Helix cantiana. Near hedges. 

40. Helix hispida. Leigbwood. 

41. Helix radiata. On old trees. 
Helix rotundata. Drapemaud. 

42. Helix umbiUcata. In dry rocky situations. 

43. HeUx subrufescens (nobis). In woods. 

Spec. Char. A subumbilicated, very slightly carioated, 
irregularly striated, slightly raised, diaphanous shell, with five 
volutions, and a somewhat round lunated aperture. 

Observation, — I have found but few individuals of tiiis new 
species, which differ from H. rufescens in the shell being thinner, 
rather corneous, and but very slightly carinated. From H. his- 
pida, it differs in being only subumbiUoated, and not hispid. 

44. Helix pomatia. Rare at Stapleton. 
46. Helix arbustorum. In woods.. 
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46. lidix nemoralis. In hedgeBy &c. . , } . , f ,.^ •. r r . . . j 

47. Hf^lU bortensis. In hedges, &c. ,  r .s .. i y.|, ,t 
Helix ^risea. Dillwyn. . . . ,:[ j,-. 

Oftserva^ion.-— Of this, a more tiuTeted variety occurs <ia;6qq(ie 
places. 

48. Helix lackhamensis. In woods. 
Bulicnus montanus. Drapemaud. 

49. Helix obscura. In woods. .« . 
Bulimus obscurus. Drapernaud. . . 

50. Helix lubrica. In moist places. 
Bulimus lubricus. Drapernaud. 

51. Helix palustris. In pools. 
Limneus palustris. Drapernaud. 

52. Helix fossaria. In ditches. 
Limneus minutus. Drapernaud. 

53. Helix succinea. In moist places. 

Succinea amphibia. Drapernaud. . . 

54. Helix putris. In ditches. Sec. 

\ 55. Helix tentaculata. In ditches. 

Oyclostoma impurum. Drapernaud. ( 

56. Helix auricula. In the Froom. 
Limneus auricularius. Drapernaud. 

57. Testacella Maugii. Sowerby. 

Observation. — Mr. T. Drummond, jun. while engaged at 
Messrs. Sweet's and Miller's Nursery, informed me, in lol6, of 
the occurrence of a Umax in their grounds, with a minute shell 
at its tail. This proved to be a testacella, and has been lately 
described by Mr. G. B. Sowerby as a new species in his recent 
publication on the Genera of Recent and Fossil Shells. It pro- 
bably was introduced into that Nursery with foreign plants, but 
propagates now freely in the open ground ; bears the winter, and 
increases much in rich soil ; so that it can no longer be consi- 
dered as an alien. I have sent from time to time a great many 
specimens to my scientific friends ; so that I believe they are 
now pretty much distributed, and in the collections of manv 
British conchologists. The animal lives on earth worms, whica 
it draws in, with its proboscis-like mouth, entire ; and if taken 
hold of, when, thus gorged, disgorges it immediately. The 
earth worms frequentiy swallow the young testacella, and we 
may sometimes meet the shells in their intestines. The testa- 
cella lays but few eggs ; these are ovate, and if placed on the 
hand, freq^uently burst like a soap-bubble, dispersing in minute 
fragments. 

58. Nerita fluviatilis. In pools near the Avon. 
59* Patella lacustris. In pools and ditches. 

Ancylus lacustris. Drapernaud. ' : * 

60. Patella oblonga. In tne river Froom. ...,.: 

Ancylus iluviatuis. Drapernaud. . a 



I cannot close this list without' m^ntionin^' 'ah' dnSeicribed 
helix found by me in 1817 on the boards that line a piq^. (bto- 
xnelia)bed. 

mM'QtioAmi (nobis). 

Spec. Char. A subperforated, turretted^ pellucid, pale 
corneous, or almost white shell, having from six to seveii volu- 
tions, and an ovate aperture. 

Observation. — The inhabitant a limax of a green-yellowish 
colour, which is transmitted through the shell, and gives it that 
tinge when found with the animal in it. On account of the pine 
bed being frequently disturbed, full grown specimens are rare, 
and I possess out few that show seven volutions, the major part 
having from four to five. When full grown, one-third of an inch, 
or rather more, long. I have sent specimens of it (as a new 
buUmus to which modern genus it belongs) to the Linnean 
Society, Mr. Sowerby, Dr. Groodall, and several other gentlemen. 
I have named it after Dr. Goodall, the Provost of Eaton, so well 
known as a conchologist, and who had the goodness to commu- 
nicate it to Baron de Ferrusac, at Paris, now engaged in pub- 
lishing a splendid work on Land and Freshwater Molluscee. 
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Articl£ X. 

Remarks on Mr. Moyle^s ** Observations on the Temperature of 
Mines in Cornwall.^' By R. W. Fox, Esq. 

(To the Editor of the Annals of Philosophy.) 

ESTEEMED FRIEND, Jpril 20, 18S2. 

In 1819 and the two following years, I made some communi- 
cations to the Cornwall Geological Society on the temperature 
of several mines in this county, to which subject my attention 
had been directed in 1815 ; and some of the results noticed 
therein had been obtained in that year. 

A friend of mine, who had assisted me in my inquiries^ being 
about to visit France, I communicated to him the substance of 
my papers with a view of obtaining information respecting the 
temperature of the mines in that country ; and through this 
channel, some of the facts mentioned in tnem were introduced 
into the Annales de Chimie et de Physique. 

I observe that the last number of the Annals of Philosophy 
contains a letter from M. P. Movie, alleging, '' that either 1 
have drawn false conclusions on this subject, or that the temper- 
atures have not been taken iii a proper manner." 

As the second volume of the Transactions of the Cornwall 
Geological Society, in which, I under^toiXid^TDL^ c,^\sassMsiL^'^^'^5a» 
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are to be inserted, is now in the press, I ahall at present refrain 
from entering into a detail of the fact* which they contaio. j 
must, however, observe, that my conclusions have been draw 
not only from the temperature of the veins, but from that bC 
cross levels at a considerable distance from them, and of thoBe; 
parts of the mines wliich were least affected by currents of aiji 
snd in which there were few or no workmen; and although! 
am well aware that many adventitious, and indeed opposite^ 
causes operate in mines, which render it difficult to obtain satia* 
factory data as to the true temperature of the earth at equti 
depths, 1 think it will appear, when the above-mentioned voliuos 
is published, that due precautions have not been neglected ta 
prevent their effects as much as seemed practicable. 

The temperature at different depths and stations in 13 mine?, 
which varied from 540 to 1430 feet iti depth, and averaged abow 
800 feet (being all those from which 1 nave received any incl- 
ination) is given in the corarannicatious to nliich I have referred; 
and not one instance has occurred in the course of my inquiries ui 
which the temperature was not greater in the deepest part of the 
mine than near the surface ; and in most cases, it increased in 
proportion to the depth. This remark applies whether the tem- 
perature of the air, of the solid ground, or of the jets of water, as 
they flowed into the mine, were taken; yet commonly, a very 
Bmall proportion of the workmen in deep mines are employed in 
the lowest galleries. 

I think the following facts are snfficient to prove, that the heat, 
in some mines at least, must be attributed to some other cause 
than the presence of the workmen, &c. An opportunity occurred 
some time ago at Treskerby Mine, which is 840 feet deep, to 
ascertain the temperature after the workmen had been absent 
for two successive days ; when it was found that no diminution 
of beat had taken place during that time; but that both the 
water (which flowed copiously into the bottom of the mine) and 
the air continued at 76". 

At the end of the deepest gallery in Dolcoath iVIine, 230 
fathoms, or 1380 feet, under the surface, a thermometer four ftet 
long was inserted to the depth of three feet in the ground, lUid 
was closed round with earth. In this situation, it was lefl oKtre 
than eight months, during which time no workmen were 
employed near it ; it was frequeutly exammed, and it denoted a 
constant temperature of 75 or 76^°, except when the water 
from accidents to the machinery gained on the pumps, and filled 
the gallery, which occurred more than once for some weeks 
togeUier. Immediately after the water had been drawn out, the 
meroury was found to have risen to 76° or 77° ; but in a few 
days, it resumed its previous station of 76-J-°. 

An increase of temperature was also produced in the United 
Mines in the two deepest galleries, 1 1 40 and 1200 feet under 
the surface, in consequence oi ati'\wftMS.Q{ V)a.tetfor* few days 
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in the former, it was 87*5°, and in the latter 88®, which is by 
much the highest temperature I have heard of in any of the 
mines of this'*county. 

For a statement of the other facts I have collected, and also 
of the temperature of cross galleries, I must beg to refer to the 
Transactions of the Cornwall Geological Society ; but I may 
remark, that the latter were generally a few degrees under the 
temperature of the galleries in the direction of the metallic veins 
at the same level ; and this small difference does not appear 
' extraordinary, when it is considered that independently of the 
latter being sometimes more affected by extraneous causes, the 
yeins afford an easier passage to the water and vapour, than the 
more compact ground in wmch they are enclosed. 

As far as my inquiries have gone, I consider the ratio of the 
increase of temperature may fairly be estimated at about one 
degree for every 60 or 70 feet in depth. 

M. P. Moyle states, that he found a ffallery in Hue! 
Unity, 150 fathoms deep, of the temperature of 66® ; this being 
12® above the mean temperature of our climate, taking it at 53?^ 
88 I have done (which is, I beUeve, rather too lu^h than too low 
an estimate), nearly approximates to the ratio of increase befoie 
mentioned. 

In the case of Huel Trevenen Tin Mine, he describes the tem- 
perature of the water to have been lower than that of the atmo- 
sphere ; but as he does not say what the tempierature of either 
was, no inference, I conceive, can be drawn from this case. And 
here I may remark, that in Tincroft, and Cook's Kitchen Mines, 
which had been for a long period partly full of water, the. tern- 
.-perature was found to increase considerably in descending^ 
although in a less ratio than in other mines which were not so 
circumstanced ; and this I attribute to the influence of evapora* 
4ion, and the accumulation of colder water from the surface. 

Huel Trumpet Tin Mine appears to present the only exception 
which M. P. Moyle has specified. Not having visited the mme, I 
am ignorant of the circumstances of the case ; and whether it 
>be a copious stream from the vein, or only some water axH^umu* 
Jated by dropping from superior strata, which is reported to 
Jiave been at 51®, we are not informed : if, however, it be an 
exception, let not the cold stream of Huel Trumpet be a stronger 
argument on one side of the question, than the hot spring of Ice- 
}sm is admitted to be on the other. 

Respectfully thy friend, 

R.W.Fax. 
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Article XL 

Ail Amwer to Mr. Murray's " Repl^." By B. M * 
(To the Editoi- of the Aimah of Philosophy.) 

sm. 

Me. Mukray IB of opinion " tliat it is neither expedient dot 
profitable to exchange thrusts with a shadow." 1 admit the 
propriety of this as a geoeral rule, trusting you will for once 
allow ine to violate it by replying to Mr. Murray. 

This gentleman informs us, that the experiments which 1 have 
already asserted and maintain to be fallacious, " comprise only 
a verufow selected from a very many on the subject in question, 
and he drew his inferences from the combined aggregate, and 
not firom individual or insulated phenomena." 

The only meaning which I can discover in this passage is, 
that a.ltliough a part of a number of experiments may be inaccu- 
rate, yt't as they are accompanied by others, which may be 
equally i'ullacious, inferences may be iairly deduced from the 
whole. 

Mr. Murray has recommended magnetized steel filings in cases 
of poisoning by corrosive aubhmate, on the supposition that they 
are more efficacious than those which are unmagnetized. Thi« 
idea is grounded on the assumption that unmagnetized steel is 
incapable of effecting the decomposition of the muriate of mer- 
cury. I have shown this idea to be incorrect, and quoted 
vanouG authorities and experiments to prove that steel is 
capable of decomposing muriate of mercury without being mag- 
netized. 

How has Mr. Murray answered this objection ? Why, by stat- 
ing that he " was not ignorant of the action of muriate of mer- 
cury or nitrate of silver on steel which B. M, had presumed to 
suppose." 

1 will repeat the grounds on which I rested my opioioD' 
of Mr. Murray's ignorance of these facts. I allow they are BOt 
good, but they are his own experiments. He says that " a, 
solution of permuriate of mercury was by the magnet &oon 
reduced into rumiing mercury," Mr. Murray does not incle6d^ 
here say that common steel is incapable of producing this efect>i 
but he evidently supposes it by staling that he employed aj 
magnet. ., 

With respect to the action of steel upon nitrate of silver, tt^ 
evidence as to Mr. Murray's knowledge of the subject ia ooHHi 
plete. He states that " fine Dutch steel wire was 8eiecte4^ 
and proved to be non-magnetic, it was thrown into mtrati& q£| 

• See .^«BoJJo/P^ii^)lop^J(,^pTCMTl^.tol^»lle,5. 41 wid 181. 
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silver, where it remained for 14 hours without being affected. 
Part of this was made the connecting wire between the north 
and south poles of two bar magnets, when it became speedily 
plumed witn crystals of silver." 

Now iidd assert that if Mr. Murray believed in the a^ccuracy 
of his own experiments, he was totally ignorant of the action of 
steel upon nitrate of silver ; for in this experiment he has stated, 
and attempted to prove, that no action takes place. The expe- 
riment is indeed fallacious, but then it proves even more than Mr. 
Murray's ignorance of the facts with which he asserts that he 
was acQuainted. 

I haa intended to offer a few more observations upon some 
parts of Mr. Murray's reply which I understand, and quoted 
others that I do not comprehend; but, I think, I have done 
toouffh. In parting with him, I would advise him in future, 
shouia his experiments excite any further notice, not to employ, 
in his reply, such terms as " rude " and ^' ungentlemanly ; ** 
they are harmless, except to the reputation of him who uses them.- 

I am. Sir, your obedient servant, 

B.M. 



Article XII* 



Remarks on the Influence of Moisture in modifying the Specific 
Gravity of Gases. By James Apjohn, . MX). 

(To the. Editor of the Annals of Philosophy.) 

SIR, TrinU^ ColUge^ DnbUn^ Jpnl 80, 1 8SS. 

Upon reading (in the number of the Annals for this month), 
Dr. Thomson's Observations on the Specific Gravities of the 
Grases as modified by Moisture, it at first struck me that some 
mistake had been committed in attributing to steam at 212^ only 
the specific gravity of '472. Into this opinion I had been* led 
by recollecting that Dr. Ure, in his Dictionary of Chemistry, had 
stated it so high as '626. A closer* examination, however, 
proved that the specific gravity given it by Dr. Ure was too 
great, and. indicated, as tne probable source of the error, the 
assumption of air at 21 2^ as the unit of comparison. Dr. Thom- 
son has not overlooked this circumstance in his paper, but his 
mode of estimating the effect of moisture on the denatties of the 
gases appears, to me altogether incorrect. The principle of the 
jotvethod adopted by Dr. Ure for the satne pui^ose is true, but his 
number for steam being too high, his results are erroneous. At 
this is a subjcict of some impottance, I trust I shall be excused 
for entering a little into detail. It has been shown by Dalton 

New Series, vol. hi. 2 c 
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and Oay^Losgac, that -^^ will represent £he volume which aijr 

 given bulk of dry gaa^ as jr, assumes, when-saturated with stoUL 
whoseelasticity \%J\ p representing the atmospheric pressnre qt 
the time. Let the increased volume equal v, and we shall have 

X = V X ^-^, and the expansion produced by the steam 

5s V — w X ^^-^ss v X -. The ratio, therefore, of the diy 
gas to the expansion produced in it by the moisture is that of 
'^-^ : 1 . Dr. Thomson, through some oversight, considers this 
as the ratio in volume of the dry gas to the steam with which it 
is saturated, whereas the true ratio of these is that of -— • : 1, 

inasmuch as a given volume of gas at any temperature saturated 
with moisture contains as mucn steam as could exist at thid; 
temperature in a vacuum of equal capacity. The following, 
therefore, is the true expression for the specific gravity of a gas 

saturated with moisture. Calling it y^ y = - — x a + 6, « 

and b denoting the respective specific gravities of the dry gas, 
and of steam whose elasticity is^. Tne following table, con- 
structed from this formula, exhibits the specific gravities of some 
of the principal gases when saturated with moisture at the tem- 
perature of 60®. In calculating 6, the specific gravity of steam 
at 60°, I have used Mr. Dalton's table of elasticities. 

0«8. 8p. gr. of drj. Sp. gr. of moist. 

Air 1-0000 0'9907 

Oxygen Mill 1-0998 

Nitrogen 0-9722 0-9634 

Chlonne 2-5000 2-4644 

Hydrogen 0*0694 0-0761 

The expression given above may easily be made to assume the 

form of y = a — — + 6. Then, by substituting for 6 its 

value, which is '472 x -, we shall have y = a — ^ + -472 H 

^ From which it appears that the specific gravity of the moist 

1?- 

is eq^ual to, less, or greater than that of the dry, according vt 
specific gravity of the dry gas is equal to, greater, or less l£ao 
*472, the specific gravity of steam at 2 1 2^. This result is worth 
tecollecting, as by it the subject of moisture, as modif^iBg 
gaseous specific gravity, is divested of all perplexity. Thu»*fay 
It we learn, that hydrogen is the only one of the permanent gaias 
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whcme density, at least at all ordinary temperatures, eta Be 
increased by moisture^ as it is the only one whose specific g:cayitT 
is less tiban *472. The densities of all the rest are dimimshea 
by moisture, and' that, the more as we descend in the scale of 
temperature ; for as we descend, their specific gravities increase, 
and of course the differences between them and the constant 
quantity '472. As an inference also from this result, I may 
remark, that the rule so much insisted upon, of taking the spe- 
cific gravities of the gases at a low temperature, is so far from 
being general, as to apply to hydrogen alone. In order to 
determine the specific gravity of a j?as, it is only necessary, as is 
well known, to take the weights of equal bulks of it and atmo* 
spheric air at the same temperature, the former divided by the 
latter, giving the specific gravity required. Air, however, is 
always impregnated with more or less moisture, and the other 

S pases, as usually collected, are saturated with it. Unless, there- 
ore, they be, previous to weighing, thoroughly dried, the result- 
ing number must be inaccurate. Dr. Thomson's mode of reduc- 
ing the error, which consists in saturating the gas and air befbre 
weighing them, is valuable for all the gases but hydrogen. la 
its case, the error would be thus increased instead of diminished* 
The following mode of eliminating the error is perfect, and suffi-^ 
ciently simple. Let the given gas and the air oe both saturated 
with moisture. Then if W = weight of moist air, and W' =s 
weight of moist gas, c s capacity of the flask in cubic inches, 
and b = specific gravity of steam at the common temperature 

of the gas and air, ^ Z.gos h c ^"^ express the specific gravity of 

the gas in its dry state : '305 & c = weight in girains of a volume 
of steam whose magnitude = c, and specific gravity = b. The 
rationale is obvious. 



Articlb XIIL 

Analyses of Books. 



Z%e Use of the Blowpipe in Chemical Analysis, and the Examina-^ 
tion of Minerals. Hy J. J. Berzelius, Member of the Academy 
of Sciences at Stoeknolm, 8cc. Translated from the French oC 
M. Fresnel, by J. G. Children, FRS. L. & E. FLS. MGS. &c. 
With a Sketch of Berzelius^s System of Mineralogy : a Synop^ 
fical Table of the principal Characters of the Pure Earths and 
Metallic Oxides before the Blowpipe^ and numerous Notes and 

. Additions, by the Translator London^ 1822. 

We have great satisfaction in announcing the appearance of 
translation of Benelius's work on the Blowpipe* 'WUfisa^xkL^ 

2c2 
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number of minerals is almost daily iDureaaiog, and (yliEin ^vvyi 
discoverer of a new localily is giving a fresh name to a mineral 
wliich to him may be new, although otiiers may be well 
acquainted with it, a work, like the present, must be deemed of 
great importance, as enabling mineralogists to decide upon the 
nature of a specimen without Tiaving recourse to a tedious^ and 
frequently unsuecessful, analysis. 

T*o person could be selected from among the numerous philo- 
sophers of which the present day has to boast, who is better' 
ca]<>ulated than Berzelius for the task which he has undertaljL^, 
We fully concur in the statement of the translator, " that toe 
name of Berzelius, as a skilful and patient experimenter, stands 
almost unrivalled ;" and that the present essay, although occa- 
ajonally obscured and perplexed by his peculiar hypothetical 
notions, " amply vindicates his claim to the high reputation he 
has acquired." 

The use of the blowpipe cannot be more clearly or better 
described than in the author's introduction. " In the analyse 
of inorganic subatanceB, the use of the blowpipe," be observes, 
*' is indispensable. By means of this inahument, we can subject 
portions of matter, too small to be weighed, to all the tnals 
necessary to demonstrate their nature, and it frequentiy eveij 
detects the presence of substances not sought for nor expected 
La the body under examination. The facility that it affords for 
discovering the constituent parts of metallic fossils, renders it 
equally indispensable for the miner, whose common processes are 
sometimes smgularly disturbed by the occurrence of foreign 
substances in the minerals he opemteson, end whose nature^ jor 
want of time or skill, he can but seldom ascertain by sufficiently 
elaborate and delicate chemical experiments, but which the rea^ 
and convenient use of the blowpipe enables him to develope in a 
few seconds. To the mineralogist, this instrument is absolutely 
necessary, as his only resource for immediately ascertaining jf 
the inference he draws from external characters, such as tbmi, 
colour, hardness, &c. be legitimate." 

With respect to his work, BcrzeHus remarks, that it is **a 
system of chemical experiments, made in the dry way, as it 
used to be called, and almost always on a microscopic scale, but 
which presents us in an instant with a decisive result." He 
has eridently been at great pains in selecting the specimens upon 
which he operated, having been supplied with them by Hiu^, 
Bournon. Gillet de Laumont, Brongniart, Brochant, and other 
names well-known to mineralogists of every country. 

In his historical sketch ot the blowpipe, Berzeliua refers 
to Gafan, who, he assures us, attained to such a degree of 
aVill in its use, that he could detect the presence of subsUuices 
in a body by its means, which had escaped the most uueiy 
analyses, conducted in the moist way. " Thus," saya BcreelioB, 
^' whea Ekeheig asked h\a o^iiuon r^pec^ng the. oxi(ie..|rf: 
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^ttftdm\AtttA', Aten Fecent^ discoveredy and of ¥4rieit he sent him' 
b'litnfttt specimen/ Gahn immediately found that it contained tin, 
bkfthongh thbt metal does not exceed 1-lOOth of the weight of 
^emineral." To this he adds, that long before the question 
#tt8 stterted, whether the adhes of vegetables contain copper, 
1^ 1 have seen him many times extract, with the blowpipe, from a 
quarter of a sheet of Durnt paper, distinct particles of metallic 
copper." 

'>■ ^These fitcts are worthy of particular notice, and they offer 
great encouragement to those who have hitherto neglected the 
tise of the blowpipe, or have rejected it as difficult, to renew their 
attempts. 

The parts of which the book, or rather the translation, con- 
sists, are : The translator's dedication to Sir H. Davy ; — ^his 
preface and a nofe to the reader, explaining and rectifying some 
mistakes, induced by Berzelius's hypothetical notions of combi- 
nation, and his attempt to reconcile the theory of volumes with 
the atomic or corpuscular theory. We have then a sketch of 
Berzelius's mineralogical arrangement by the translator. This 
is followed by the author's inti-oduction, and the remainder^ 
constituting of course the greater part of the work, is arrang€fd 
under the following heads : Description of the blowpipe, include 
itkg the flask, flame, and support ; the reagents, and their use^ 
follow ; and of these a very complete account is given. We have 
then the pyrognostic characters of the alkalies, earths, and 
metallic oxides, detailed : these are followed by the characters 
of minerals ; and the work concludes with an account of the 
phaenomena developed by urinary calculi before the blowpipe, 
v It is to be observed that Mr. Children has iutroducea a very 
ndeful Synoptical Table of the principal characters of the pure 
earths and metallic oxides before the blowpipe. 
• It may not, perhaps, be uninteresting to the reader, to have an 
example of the mode in which mineral bodies are treated in this 
work : yve give at hazard : 

" Phosphate of iron in bluish transparent crystals, from St. Agnes, 
in Cornwall. 

*' Alone, in the matrass, gives a great deal of water, intumesces, 
and becomes sprinkled with grey and red spots. 
 " On charcoal, intumesces, reddens by the heat, and then very 
i^dily fuses into a steel-coloured globule, with a metallic lustre^ 

" With borax and salt ofphosphmis, behaves like oxide of iron. 

^^Withsoda, on charcoal, in the reducing flame gives grains of 
iron, which are attractable by the magnet. On platinafoil, there 
is no indication of manganese. 

> " With horacic acid dissolves 'readily, and hythe addition of 
metallic iron, in the manner .detailed at p. 1^, gives a fused 
^r^ulus of phosphuret of iron. 
•^rAll the varieties of phosphate of iron that I have had aa 
opportonity of examining, behave in the same maatksc '' 
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The number of reagents is not very great, and they are easily 
procured in a state tjf purity : they are carbonate of soda, boras, 
salt of phosphorus, prepared by dissolving together 16 parts ol' 
muriate of ammonia aucl 100 parts of cryetaltized phosphate of 
soda, and crystallizing the solution ; vitribed boracic acid, nitie, 
gypsum, fluor spar, solution of nitrate of cobalt, tin, iron, bone 
ashes, silica, and oxide of copper. 

Three plates accompany this work ; two represent the instni- 
meuts recommended by the author, and which may be procured 
either at Messrs. K.night«', iu Foster-lane, or Mr. Newman's, ia 
Lisle-Btreet. The other plate is introduced by the translator, 
representing Brooke's, or Newman's blowpipe, an account of 
which has been very properly introduced, although, we think, 
it is a very powerful rather than a very useful instrument. 

Our observations have been hitherto nearly confined to the 
original work ; but we should do even that injuslice without notic- 
ing the share which the translator has had in forwarding and 
elucidalingtheviewsofhis author. Mr.Childrenistoowell known 
to require any encomium from us for the zeal which he has ma- 
nifested in every thingrelatingtocliemical science. His acquaint- 
ance with the blowpipe has already been exhibited in his transla- 
tion of the fourth volume of Tbenard's Chemistry ; but both on that 
and the present occasion, we must consider him rather as the 
illustrator than the mere translator. 

In our opinion, he has most properly rejected Berzelius's signs 
asd formulae ; and connected as they are with their author's 
peculiar views of atomic composition, we think, with Mr. Chil- 
dren, " that they are rather calculated to perplex than facilitate 
our progress." That the reader, however, may not lose the 
information they are intended to convey, Mr. Children has sub- 
joined in notes, the compounds they respectively indicate io 
common language. The least usefii'l part of the translator's, 
labour has, we think, been the introduction of a sketch of Bei^ 
zeUus's mi neralogical arrangement. It will, however, pro b&bly bane 
its use by deterring others from hastily following him in «i[ntlar 
attempts. Who, for example, is likely (in this country at least) 
to describe a garnet as a bisilkate of protoxide of iron, silicate of 
protoxide of' manganese, and silicate of alumina ? 

Notwithstanding this last remark, we beg most earnestly to 
recommend the work to our readers ; and to offer both to tiie 
author and translator our beet thanks for the benefit which they 
have bestowed both on chemical aud mi neralogical science. 
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ARTICI.S XIV. 

,  Proceedings of Philosophical Societies. 

ROYAL SOCIETY. 

March 28. — On the Anatomy of Whales. By W. Scoresby, 
Esq. 

April 18. — On the Changes that have taken Place in the 
Declination of some of the principal Fixed Stars. By John 
Pond, Esq. 

Extract of a Letter from Capt. Sabine to the President. 

Some Observations on the Buffy Coat of the Blood. 

April 25. — On the Nerves. By Charles Bell, Esq. 



Article XV, 



SCIENTIFIC INTELLIGKNCE, AND NOTICES OP SUBJECTS 

CONNECTED WITH ' SCIENCE, 

I. Arrow Moot* 

Indian arrow root grows wild. in evervpart of the island of St. 
MichaeL At present, it .is almost entirely neglected by the natives, 
but some of the foreign families prepare small quantities of it for their 
"prtvate use. The Toot in its natural state is extremely acrid t» the 
tiaete, and if chewed, produces a profuse salivation ; when applied to the 
ififcin for some tiine, it produces heat, redness, and pain. The prepa* 
Ttttion consists in separating the feeula by careful and repeated washings 
vSttet fbe root has been grated ; but the el^ts produced by handling 
^le^root, are BO unpleasant, that persons can with difficulty be hired to 
4toQ«hic(t the necessary operations*— ^Dr. Webster's Description of the 
Island of St. Michael.) 

II. Seeds of the Croion Tiglium, 

It appears, from the experiments of Dr. Nimmo, that these seeds 
'which yield the very active oil of croton, lately introduced as a pur- 
giuive, consist of. 

Acrid matter soluble in alcohol 27*5 

Fixed oil soluble in oil of .turpentine. 32*5 
Farinaceous matter insoluble m both. 40 



100-0 

DigesHng lulpfauric ether upon 100 parts of the bruised seecU^ 
tfarowing the whole upon a filter, covering it closely* during the pro- 
^eess of filtration, and waslmig the residuum with a sufficient quanti^ 
of ether, it was found to weigh 40 parts, 60 having been dissolved. 
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By this process, from 300 grains of the seeds, from which, if 102 
grains are deducted for the shells, there . are left 198 gruns of the 
kernels, there were obtained upwards of two drams, by tnea^ur^jf ' of 
an oil which possessed all the qualities, as to taste and inedidniiL 
efficacy, which the purchased oil contained.— (Jonmal of Scienb^ 
Literature, and the Arts.) 

III. Specific Gravities. 

The following specific gravities have been taken by M. M. RogCr 
and Dumas, with great accuracy. 

Spedfic Gravity. 

Ice 0-950 

Silica 2-650 

Boracic acid 1'830 

Arsenious acid 3*698 

• Protoxide of copper 5'74'9 

Oxide of bismuth 8*449 

Oxide of lead 8*010 

Peroxide of mercury 11*29 

Caustic lime 3*08 

Carbonate of lime ■. 2*717 

Anhydrous sulphate of lime ... . 2*960 

Crystallized sulphate of lime. . . . 2*322 

Alumina 4200 

Nepheline 3270 

Sulphur 2086 

(Edin. Phil. Joumali.) 

IV. Effect of Heat on the colouring Matter of the Ruhy. 

In subjecting rubies to high degrees of heat, Dr. Brewster ob- 
served a very singular effect produced during their cooling. At a 
high temperature the red ruby becomes green : as the cooling ad« 
vances, this green tint gradually fades, and becomes brown, and the 
redness of tms brown tint gradually increases till the mineral baa re- 
covered its primitive brilliant red colour. A green ruby suffered no 
change from heat ; and a bluish green sapphire became much paler at 
a high heat, but resumed its origmal colour by cooling.—- (Edin. ]?hil. 
Journal.) 

V. Large Human Calculus,. 

. The Reverend J. Cumming, Professor of Chemistry, at Cambriiigei 
has lately given an account to the Philosophical Society, of a calcu- 
lus in the possession of Trinity College, which weighs 32 ounoes ; 
its specific gravity is 1*756, and it measures 15i inches in circum- 
ference. Its nucleus is lithic ; to this succeeds a considerable portion 
^f the oxalate of lime variety, followed by layers of the triple crys- 
tals, covered by a thick coating of lithic, which is occasionally broken 
by a layer or the triple crystals, and the external surface is princi- 
pally composed of the fusible calculus. Professor Cumming^ iiotices 
^o a calculus composed of vegetable matter and the phoaphata 
iband in tiie intestines of a horse^ whi^h weighs 64 omkce^ ;*aDd 
ladtairef SZ inches in circumference^ < i^ 
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VI. Arseniuretted Hydrogen Oas* 

i M. Serrulas proposes the following method of preparing this gas* 
A mixture is to be made of two parts of antimony, two parts of bi* 
tartrate of potash, and one part of arsenious acid, they are to be 
well triturated together in a mortar, and heated strongly for two hours 
in a close crucible. The alloy which results^ when in contact with 
water, produces hydrogen gas, saturated with arsenic, and it may be 
pi^eserved for any length of time in close vessels : to obtain the gas, 
about 150 grains, reduced to coarse powder, are to be put quickly 
under a jar filled with water, and inverted in a glass basin contaioiog 
water. Many cubic inches of arseniuretted hydrogen gas will be ob- 
tained in a few minutes. — (Journal de Physique.) 

VII. Analysis of the Roots of Black HeUebore. 

M. M. Feneulle and Capron have lately analysed the roots f£ 
black hellebore. The products which they obtained were : — 1 . A vo- 
latile oil ; 2. A fatty matter ; 3. A resinous matter ; 4. Wax ; 5. A 
volatile acid ; 6. A bitter principle ; 7. Mucus ; 8. Alumina; 9. Gal- 
late of potash, and acidulous gallate of lime ; 10. A salt, with an 
ammoniacal base. 

VIII. Heavy Spar, 

Stromeyer has published an analysis of the heavy spar of Nutfield, 
in Surrey, from which it appears, that it contains no sulphate of 
strontian ; and further, that the proportions of the earth and acid are 
nearly the same as in the artificial sulphate of barytes. This latter 
fact, Stromeyer remarks, is of importance, from its showing that the 
natural combmations of bodies are constituted according to the same 
fixed proportions as those which are formed artificially. — (Edin. Phil. 
Journal.) 

It has surely been long known that the composition of artificial 
sulphates, carbonates, &c. is similar to the natural.— -£^. 

IX. Slide of Alpnach. 

M. Rupp, a skilful engineer, of Wirtemberg, constructed some 
years ago a slide for the purpose of conveying fir trees from the forest 
of Mont Pilate, near Lucerne, into the lake of that name. The 
distance which they had to be conveyed is about 46,000 feet. The 
medium height of the forest is about 2500 feet. The horiaontisl 
distance, when reduced to English measure, is about eight miles. The 
declivity is one foot in 17*68; the medium angle of elevation 
5^ 14' 20^'. This declivity, Uiough so moderate on the whole, is in 
many places very rapid ; at the beginning of the inclination it is about 
one-fourth of a right angle, or about 22^ 30'^ in many places it is 20^^ 
but no where greater than 22^ 30^. 

Along this line the t^ees descend, in a sort of trough, built in a 
.cradle form, and extending from the forest to the edge of tiielake. 
Three trees squared and laid side by side form the bottom of the 
itTAugh ; the tree in the middle having its surface hollowed, so tbat a 
riU of water, received from distance to distance over the side ofr the 
{ .treugfay nMQrbe conveyed along the bottom and preierve it «K>ist. 
The trees which descend by this conveyance are spruce fivs^^Very 
straight, and of great size. All theil- brandies are loafed offi^ih»^ 
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are stripped of the bark, and the surface made, of course, tolerabjjr 
Binootli. The tree is launched with the root foremost into the steep 
part of the trough, and in a few seconds Requires such a velocityas 
enables it to reach the lake in tlie short space of six minutes. The 
late Professor Playfair, from whose works tliis notice is takeo, aaw 
five trees come dovrn ; the greatest of them was a. spruce fir a han- 
dred feet long, four feet in diameter at the tower end, and one ibot 
at the upper. The slide crosses in its way three great ravineS| 
one at the height of 64 feel, another at the height of 103, and the 
third, where it goes along the face of a rock, at that of 157 ; io two 
placeB it is conveyed under ground. 

X. Preparation of Sitlpkuret of Mercury. 
Dr. Taddei recomraends the following process for the preparation of 
this substance, as being one which effects the combination immediately, 
and in a more perfect manner than that generally employed. Put one 
part of Bulphiiret of potasJi into a mortar, with iJiree or four parts of 
laercury ; triturate together, adding a little water by degrees, until flie 
whole is reduced to a homogeneous black paste ; then add lowers of 
sulphur, in equal quantity to the mercury employed, and mix the 
whole by a short trituration. Then wash the sulphuret with repeated 
portions of water till all the alcaline sulphuret Is removed. The sul- 
phuret thus prepared is not of the black colour of that obtained by 
eimple trituration. Ur. Taddei says, that the addition of a little sul- 
phuret of potash to the mixture of sulphur and mercury, doas nat 
render a long trituration unnecessary, but that, proceeding as above, 
the substance is prepared instantly. — (Giornale di Fisica, v. iv. p. 12.) 



Article XVI. 
NEW SCIENTIFIC BOOKS 



The Use of the Blowpipe, in Chemical Analyses, and in the Gxaml- 
nation uf Minerals. By J. J. BerzelJus, Member of the Acadetity of 
Stockholm, Ac, &c. and translated from the French of M, Fresoel, Ire 
J.G. Children, FRS. L. and E. FLS. &c. &c. With a Sketch of Ber- 
Zeiius's System of Mineralogy ; a Synoptic Table of the prtndpil 
Characters of the Pure Earths and Metallic Oxides before the Bloif- 
prae : and namerous Notes and Additions by the Translator. Widi 
Three Plates. 8vo, 12i'. 

Conversations on Mineralogy. With Ilates, engraved by Mr. and 
Miss Lowry from Original Drawings, comprising upwards of 4O0 
fwores of Minerals, including 12 beautifully -coloured SpedtneaB. 
SVols. 12mo. 14i. Boards. 

An Inquiry into the Opinions, Ancient and Modem, oa IJSbmA' 
Organijawion. By John Barclay, MD. 8vo. 14*. 

An Epitome of Pliarranceuttcal Chemistry, whereby the ArtofMBP- ' 
BCiibing sdentifically may be facilitated. By Rees I*rice, MD 



A Comparative View of the Mineral and Mosaical Geology. By 
Oranville Fenn, Esq. 8vo. 12^. 

A Treatise on Apoplexy. By John Cooke, MD. 

Hie Principles 01 Medicine. By R.D. Hamilton. 8vo. 9*. 

A Natural History of the Crinoidea, or Lily-shaped A"^F"f[^° By 
J.'S. Miller. 4to. 2/. 12«. W. 

Zoological Researches iii the ^and of Java, &c. &c. with Figures 
of Native Quadrupeds and Birds. By T. Horsfield, MD. &c. No. I» 
Royal 4to. lh\\s.^, each. To be completed in Eight Numbers. 

Remarks upon Morbus Orysens. By K. Tytler, MD. MAS. In 
Two Parts. 8vo. 8*. 

The Works of John Playfair, Esq. late Professor of Natural History 
in the University of Edinburgh: with 4i Memoir of the Author. 
4 Vols. 8vo, 2fc 125. W. 
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Article XVII. 

• • 

NEW PATENTS. 

yfji Ravenscrofty of Ser1e*street> Lincoln*s-inn, peruke-maker, for a 
forensic wig, the curls whereof are constructed on a principle to stqper- 
sede the necessity of frizeing, curling, or using hard pomatum, and 
for forming the curls in a "way not to be uncurled ; and also for the 
tails of the wig not to require tying in dressing ; and. Further, the 
impossibility of any person untying them.-^Jan. 14f. 

D. Loescham,^ Newman-street, Oxford*6tPeet, and J. Alhrright, 
Little Newport-street, for an improved keyed musical instrument* 
Communicated to him by a foreigner .-r-Jaa. 14. 

A. Gordon, London, and D. Gordon, Edinburgh, Esqrs. for im- 
provements and additions in the construction of lamps, and of compo- 
sitions and materials to be burned in the lamps, and which may also 
be burned in other larops.-^Jan. 14. 

D. Gordon, Edinburgh, Esq. 'Sat improvements and additions to 
steam-packets, and other vessels; part of which improvements are 
applicable to other naval and marine purposes.'— Jan. 14. 

A. Applegath, Duke-street, Lambeth, for idoprovements in printing 
machines. — Jan. 14. 

J. Hague, Great Pearl-street, Spitalfields, for a method of making 
metallic pipee^ tubes, or cylinders, by the application and anrange- 
ment in tne apparatus of certain machinery and mechanical powersr-— 
Jan. 229. 

Sir W. Congreve, Bart ; for improved methods of multiplying fac- 
dmile impressions to any extent.— Jan. 29. 

P. Ewart, Manchester; for a new method of making cofier-dams.— 
Jap. 29. 

R. Bill, Newman-street; for an improved method of manufacturing 
metallic tubes, cylinders, cones, or of other forms, adapted to toe 
construction of masts, yards, boons, bowsprits, casks, <rc.«-*-Fe]i. 5. 

F. L. Talton, New Bond-street.; for an .astronomical instrument, oor 
watch, by which the time of: d^e d^y* the progress of the celestial 
bqyiliei, as well' as aarriagea» horses* or other animalsj «iay be 9Km^ 
l«ctV McestaiaecL Partly conimiiiiicated to him by ft ^ttimmw^ 
Feb79. J ^ 



§Mi Col. Beaufo/sA^ittmatkieal, Magmttieal, ^W, 



Article XVIII. 

Astronomical, Magnetical, and Meteorological Observaiiom. - 

By Col. Beaufoy, F.R.S. 

Bushey Heath, near Stanmore. 

Latitude 51o 31* 44-S" North. Longitude West in time 1' 80-93". 

Astronomical Observations. 

Maidi Si} Emerrion of Jupiter^s fint 5 T** 18' 27'' AfeanTimeat Bushej. 

satellite ( 1 13 48 Mean Time at Gieenwich. 

Magnetical Observations, 1822. — Variation West. 





Morning Observ. 




Noon Observ. 




Evening Observ. 


Month. 




























Hour. 


Variation. 


Hour. 


Variation. 


Hour. 


Vaziatioo. 


Mazch 1 


8h 33' 


940 82/ 


47" 


Ih 


SO* 


240 37' 


46" 






2 


8 


30 


94 


26 


42 




30 


24 


40 


40 






3 


8 


30 


94 


31 


30 


_ 


— 


— 


— 


— 




/ 


4 


8 


28 


24 


SO 


28 




38 


24 


37 


13 






5 


8 


30 


24 


28 


18 


1 


34 


24 


36 


51 






6 


8 


34 


24 


27 


17 


} 


30 


24 


37 


08 






T 


8 


28 


94 


28 


04 




30 


24 


38 


05 






8 


8 


32 


24 


27 


06 




30 


24 


36 


55 






9 


8 


36 


24 


27 


24 


^^^ 


— 




—. 


-— 






10 


8 


32 


24 


26 


43 


1 


30 


24 


35 


43 






11 


8 


35 


24 


27 


24 




40 


24 


34 


20 




" 


12 


8 


37 


24 


27 


37 




25 


24 


36 


17 






IS 


8 


40 


94 


31 


SO 




26 


24 


38 


11 






14 


8 


35 


24 


27 


45 




25 


24 


36 


30 


1 




15 


8 


35 


24 


30 


19 




.25 


24 


36 


22 






16 


8 


25 


24 


31 


50 




16 


24 


36 


47 






17 


8 


32 


24 


27 


36 




25 


24 


35 


24 






18 


8 


30 


24 


26 


40 




25 


24 


36 


58 






19 


"8 


35 


24 


27 


54 




25 


24 


35 


07 


6h 05' 


240 89' 12" 


20 


8 


30 


24 


26 


29 




27 


24 


36 


02 


6 15 


24 31 30 


21 


8 


35 


24 


28 


26 




35 


24 


37 


55 


6 25 


24 27 42 


22 


8 


30 


24 


24 


35 




25 


24 


35 


09 


6 18 


24 25 38 


23 


8 


30 


24 


25 


53 




30 


24 


36 


49 


6 20 


24 S8 48 


24 


8 


30 


24 


26 


26 




25 


24 


35 


11 


6 20 


24 28 39 


25 


8 


35 


24 


25 


23 


^_ 


— 


— 




1 


6 25 


24 27 99 


£6 


1- 8 


30 


24 


24 


45 


«• 


_ 


.« 




._ 


._ ... 


. -.r- 


27 


•8 


30 


94 


25 


25 




27 


24 


38 


15 


6 25 


24 30 90 


28 


8 


32 


24 


25 


55 




34 


24 


35 


26 


6 13 


24 28 58 


29 


8 


28 


24 


26 


30 




28 


24 


36 


13 


6 20 


24 98 14 


30 


8 


40 


24 


26 


15 




45 


24 


35 


46 


6 27 


24 97 54 


31 


8 


35 


84 


25 


46 




30 


24 


35 


26 


6 30 


24 97 33 


Mean for 
Month. 


I' 


32 


24 


27 


38 


1 


99 


94 


36 


36 


6 20 


94 98 45 



pBy comparing the mean of tiiese obserratimis with those of March, 1819, tfaeMtiod 
tof file greatest westem variation, die morning decrease is bf 40", the noon 5' 06%'lflft 
Ac evmuDg e* a»'* ; mean of the three 5^ 46", whiok li an annual diminatkiii of r 55^. 
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Meteorological Observations. 



Month. Time. lUr. 



Maich 



2- 



3' 



6- 



0< 



J8< 



13. 



14. 



15. 



16. 



Inches. 
29T8d 
S9*7S6 



29*81 1 
29*819 



29-8U 
29*780 



29*614 
29*525 



29*482 
29*505 

29026 
29067 



29*100 
28-935 

29168 
28*882 

29-177 
29*220 



29110 
29*087 



29*288 
29*429 



29*881 
29*889 



29*718 
29-593 

29*485 
29*500 



29*735 
29*753 



29*713 
29*641 



29*784 
29*765 



29*770 
29*900 



Thar. 



350 
45 



43 
51 



43 

54 



41 
52 



45 
49 

51 
52 



41 
43 

37 

47 

40 



50 
55 



41 
44 



37 

47 



39 
50 

47 
54 



44 
58 



47 
53 



40 
50 



Hyg. 



45 
51 



6S0 
56 



71 
61 



85 
55 



80 
62 



75 
54 

84 
65 



65 
64 

68 
66 

64 
78 



76 
53 



58 
52 



59 
53 



63 

48 

69 
66 



52 

47 



86 
60 



70 
72 



WincL 



SSE 

wsw 



ssw 

ssw 



sw 

ssw 



ssw 

ssw 



w 
wsw 

sw by W 

WbyS 



w 

WNW 

WbyS 
WbyS 

W 

SW 



Stifflgth. 



Pleasant 
Fresh 



Moderate 
Fresh 



Fresh 
Fresh 



Fresh 
V.fredi 



Moderate 
v. fresh 

Hard 
Hard 



V. fresh 
Very hard 

V. fresh 
Hard 

Fresh 
Moderate 



SW 

w 



w 

^byN 



W 

Wsw 



SEbyS 

SS£ 

SSW 
SW 



NEbyE 
Variable 



SWbyS 

SSW 



WbyS 
S 



65 
57 



NWbyN 
W 



Hard 
Hard 



Hard 
Hard 



light 
Moderate 



Fresh 
Fresh 

Fresh 
Laght 



Weather. 



Fine 
Very fine 



Sm. rain 
Qoudy 



Fog 
Very fine 



Cloudy 
Fine 



Cloudy 
Fine 

Sm. rain 
aoudy 



Clear 
Showery 

Cloudy 
Showery 

Very fine 
Rain 



Showery 
Showery 



Very fine 
Showery 



Clear 
Very fin^ 



Light 
Ldght 



Fresh 
Hard 



Fresh 
Moderate 



Fresh 



Fine 
Fine 

Cloudy 
Rain 



Gear 
Clear 



Fog 
Cloudy 



Cloudy 
Fog, rain 



LcMt 



•mletC 



.36 52 



.40 54 



53 



56 



58*5 



.39*5 48*5 



.35 41*7 



50*5 



56 



46 



48-7 



•5 54 



54*7 



38*5 65 



40 53*3 



►47 58 



Fine 



Moderate Cloudy 






►45 



52 
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Honth. 



83 

8S 
86 

8T 

-i 



Time. 



Monia 
No(m. 
Even. 
Mom- 
Noon. 
Even. 
Mom* 

Even. 
Afoni* 

NOOD* 

Even* 
Mora* 
Noon* 
Even. 

3^0IIla 

Noon., 

Even. 

Mora. 

Even .. 
Mozn.. 
Noon., 
Even. 

MOfB* 

Noon. < 

Even. 

^orn- 

Nocm. ' 

Even* 

Mom- 

No(m* 

Even. 

Mom. 

Noon. 

Even. 

Mom. 

Noon. 

Even. 



Bar. 



Inches. 
89*800 



89*899 
89*883 
89*790 
|89'785 
89^18 
89*655 
89*811 
89*878 
89*878 
29^49 
89*635 
89*493 
89*108 
89*117 
89*194 
89*858 
89-818- 
89^633. 
89*543 



89*785 
89-703 
89*659 
. 89*474 
89*469 
89*500 
89*907 
89*946 
89-900 
89*189 
90*909 
89*835 
89*8S0 
^888 
89^30 



Ttux. 



51« 
56 



61 

53 

58 

48 

54 

58 

45 

58 

51 

39 

67 

50 

46 

48 

43 

49 

48 

48 

44 



49 

56 
5h 
58 
55 
56 
47 
56 
51 
49 
49 
48 
38 
48 
38 



Hyg. 



78° 
59 



76 
68 
65 
71 
64 
63 
56 
51 
55 
78 
45 
56 
75 
55 
54 
68 
68 
68 
70 



70 
60 
68 
59 
51 
57 
58 
45 
57 
88 
66 
60 
61 
55 
60 



Wind. 



WSW 
W 



WSW 

wsw 

WbyN 

"WSS 

sw 

WbyS 
WNW 
' W 

w 

wsw 

sw 

ssw 

wsw 

WbyN 

WNW 

SWb^W 

WNW 
W 



SWbyS 

8SW 

SSW 

SSW 

WbyS 

W^N 

W 

SW 

wsw 
w 

Nby W 

NNW 
N 
N 



Strength. Weather. Six^s. 



Fresh 
Fresh 



Mjoderate 

Moderate 

Light 

Moderate 

Fresh 

Fresh 

V. fftsh 

v. fiesh 

Fresh 

Fresh 

Fresh 

Fresh 

Fresh 

Fresh 

Hard 

V. fiesh 

V. fiesh 

Fresh 

Hmrd 



Fresh 

Fresh 

Moderate 

Moderate 

Fresh 

V. fi«8h 

Fresh 

Fresh 

Fresh 

Hard 

»^ 

Hard 
Fresh 
Fresh 



Cloudy 
Cloady 

Cloudy 

Cloudy 

Fine 

Fog 

Fine 

Fine 

Clear 

Fine 

Fine 

Fog 

Kne 

Fine 

BaunSn 

That 

Hail 

Cloady 

fine 
Cbudy 




440 



55 



-41 




WVmWi 



Rain fallen between the 1st of March and noon the let of 
ApriU 0*715 inches. Evaporation^ during the same period, 
3-78 inches. 



Article XIX. 
METEOROLOGICAL TABLE. 







Bakohetbh. 


TBBRMoacreii, 






Daoidl'. hjg. 


1889, 


Wind. 


Max. 


aiin. 


Max. 


Min. 


Evap. 


^ 


3dMon. 


















Marcb ) 


Var. 


30-36 


3030 


50 


29 


— 




14" 


2 


S W,30-3a 


30-36 


57 


32 


— 




13 


3 


s w 


3038 


30-19 


58 


28 


. — 






4 


s w 


SO- 19 


30-or 


58 


39 


— 


11 


16 


5 


N W 


30'07 


29-65 


55 


43 




02 


20 


6 


s w 


■29-69 


23-65 


55 


41 


_ 


10 


2 


7 


w 


29-75 


29-56 


55 


34 


58 


11 


4 


8 


s w 


29-78 


29-56 


48 


39 


— 


41 


3 


9 


s w 


2985 


2972 


52 


47 


— 


05 


2 


10 


s w 


29-90 


29-S5 


55 


35 


— 


27 




11 


N W 


30-45 


29-90 


43 


29 






18 


12 


s w 


30-45 


30-28 


50 


31 


_ 




16 


13 


S E 


30-a8 


30-04 


55 


39 


— 




22 


14 


s w 


30-29 


30-04 


60 


31 


53 


05 


3 


15 


N 


30-29 


30-25 


53 


37 








16 


s w 


30-33 


30-25 


57 


50 


— 


01 


10 


17 


s w 


30-33 


30-30 


54 


47 


^ 


06 




l» 


N W 


30-42 


30-32 


57 


40 


— 




9 


19 


N \V 


30-35 


30-32 


62 


50 


— 




3 


SO 


N W 


30*35 


30-31 


57 


41 






3 


21 


W 


30-36 


30-35 


60 


39 


*a 




8 


22 


N W 


30-39 


30 28 


57 


37 






17 


23 


W 


30-2S 


29-70 


66 


44 






23 


24 


w 


29-86 


2928 


53 


36 


— . 


_ 




S3 


w 


30.13 


2984 


54 


34 


— 


23 


8 


26 


w 


30-28 


3013 


54 


46 


_ 






27 


s w 


30-2S|30-04 


60 


40 


57 




10 


38 


8 W 


30'45,30-CH 


72 


46 






18 


29 


S W 


30-45 


29-77 


62 


46 


_ 




20 


30 


3 W 


30-39 


29-38 


58 


33 


— 


18 


11 


31 


N 


30-45 


50-39 


48 


32 


4S 








30-45 


^ 


_72_ 


?9_ 


2-65 


Ij60 
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REMARKS. 



Third Menlh.'i^. Voir ftifit: %e. 2. f^e. '3. ilotf ftoiA^. fine. 4. I>itto. 
5. C^oudj: very boisteioas nig^t. 6, 7. Sh6y(terf\ 8.^Rain5r. 9. Drizdy. 
10. Windy: rainy. 11, 12. Fine. IS. Cirrocumulus» 14. Drizzly. 16..1>lne. 
16. Drizzling. 17. Cloudy. 18. Fine : an ignis fatuus seen in the iwMffhfn near 
Bromley in the evening. 19—23* Fine. .24. Cloudy. 25. Rainy. 26. CSoiidy. 
27. line. 28. Fine, and very waiin : Cirrocumulus and Cirrottratua during the 
wbdeoftlieday. 29. Fine. 30. Rosy. :. 91. Wmdy: doady. 






RSSUttS. 



•- 1  » .: > 

.,- '■ •1.1, ii« 

Vm^i N, 2; SE, 1; SW, 15; W, 6; NW, 6; Var, I. 



• ,j 



BaHVOieker: Mean height 

For tfa^ month. SO'lSOttGi&. 

For the lunar period, ending the ISA. .,. ^^|.3 '' . 

For 13 days, ending ihe 5th (moon aorlh). ;. 4. ••«.•• 8D?SiS : ::t. 

For 15 days, ending the 20th (moon soutii) . •'. 3(H)9ft ' -* * 

^^ \ .  ' -I 

Thflnnometear: Mean height ' .iO 

 '. i 
ForthemoBth ^ #.^...»».« 47*888* 

For the lunar period..... •'.'••t •••••'•. 44^184 

For SO di^s, the muiiin Pisces .. .' « 45*100 

Evaporitfion. ^. .'•••.••••...••.. 2«65lib '- 

Rain. « :....... 1*00' 
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IdOonOory^ Stra^df Fourth MoMtHh JOf 1828. . / R* HOWiS^ 
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ANNALS 



PHILOSOPHY. 



JUNE, 1822. 



Article I. 

Account of a Volcanic Eruption iu Ice/and. 
By Dr. Forchbammer. 

(To the Editor of the Anmts of Plalosophy,) 

SIR, jipriiM, 188?. 

The very low state of the barometer throughout a great part 
of Europe in the months of December and January, although not 
immediately followed by any eruption of the volcanoes iu Italy, 
excited apprehensions of violent volcanic phenrimeiia in Iceland; 
and in the month of March, letters were received in Copenhagen 
from which the following account is drawn up. 

!n the beginning of the month of September, the frost began 
on the east coast, and on the east part of the north coast ot 
Iceland, with a violence that was quite unexpected after the( 
experience of the preceding years. An amazmg quantity of 
snow fell, and the Greenland ice surrounded the whole east and* 
north coast accompanied as usual by continuiil snow and frost. 
It was remarkable that the fine weatner continued on the south 
coast of the island till the beginning of November, the lowest 
state of the thermometer at Na;ss, near Reikiavig, being on the 
23d and 24th of September = 41° Fahr. On the 19th of Oct. 
it suddenly fell to 23° Fahr. which lasted, however, only for one 
day, and before and after tlmt time the temperature of tne atmo- 
sphere was constantly above the freezing point, until on the lat 
of November, when constant frost I>egan. 

TTie island, though frequently alanned by earthquakes, had 
experienced no volcanic eruption siace tW. to.Kvo\\s. viti-fc 'AWSQ* 
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402 Dr. Forchkammer on a [June, 

and 1784 from the Skaptaa-Jokk.ul, which destroyed such a great 
part of the cultivated landa, escept some siuEdl eruptions which 
were said to have taken place in the interior, far from the inha- 
bited part of the island, and which paas'ed a\vay without attracting 
furthernotice,whenin December, 1821, a new crater was suddenly 
formed on the Eyafjeld-Jokkul, a mountain of which, among the 
numerous volcanic eruptions, oi^y a single one is mentioned, in 
the year 1G12, when a great part of the ice of the mountain 
burst, and was thrown into the sea. 

The Eyalje^-Jokkul (known among sailors nnder the name of 
Cape Hekla)i8 the highest of all the mountains inlciiland ; and, 
according to the last measurements, is 5666 feet high. It is the 
southernmost of the chain of mountains in which the dreadful 
eruptions in the middle of the last century took place, and at 
about equal distances from the Kolla and Hekla. From 1024 to 
1766, 24 eruptions are recorded to have occurred. That part of 
the mountain where the crater was formed borders two sides 
the cultivated land, which" belongs to the hundred (Syssel) of 
Rangarva]la, in the south part of the island. 

The following account is an extract of a letter from M. Bry- 
niulo Sivertsen, Minister at Holt, Iii Eiafields-boigden, to the 
Bishop of Iceland, M, VidaHn: — "The real crater is about 
five mdes from my house at Holt. The fire made its way sud- 
denly by throwing oft" the thick mass of ice which scarcely ever 
melts, and of which, one mass, IS feet high, end SOfathoms in 
circumference, fell towards the north, and, therefore, fortunately 
not Over the village. At the same time, a number of Btones of 
different sizes slipped down the mountain accon^panied by a 
noise hke tlmoder; no real earthquake, however, was ifth. 
After this a prodigiously high column of ftame rose from the 
^jjrater which illumined the whole country round so completely, 
diat the people in the house at Holt could see as perfectly at 
night as in the day time. At the same time much ashes, Btoae^ 
gravel, and large half-melted pieces of the rock, were thrown 
aboat, some of which amounted to the weight of 50 pounds. la 
the following days, and until the new year commenced, a great 
ijuantity of line powder of pumice fell in the surrounding countty. 
according to the direction of the wind, so that a thick bed of it 
covered the fields. It resembled the falling of snow, and pene- 
trated through all openings into the houses, where it exhaled an 
nnpleasant smell of sulphur. The eyes suffered extremely by this 
dust. At Christmas, a violent storm from the South, raged j it 
rained hard, which produced the good effect of blowing (n<i 
washing away the ashes from the fields, so that they will do but 
little harm. We think ourselves extremely fortunate that so 
frightful a revolution in our immediate neighbourhood has pro- 
duced no bad effects either oy^ ■me'tt w ^uvmals." 
-4nother extract of a kttei i\t)\Q'yi.1e,\N&'i^^wi«a, 'Ccife'^TO- 
ifOBt at BreidebolBtad, abo\it l%J;TiAfta\.Q'Cto'«e.%\.'A<&a 
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noee, dated the 1st of Febraary, 1822, gives tLe folli>wing ad- 
ditions : — " We still see the column of fire of the volcaBW 
shining with the same clearness as in the beginning, without^- 
however, throwing lava into the inhabited part of the island. 
The ashes are greyish- white, have a sulphurous taste, and it i» 
reported that they burn with flame when thrown into the fire. 
The ice of the Jokkul was twice broken, and au eye-witness hAii 
assured me that some of the pieces were three times as high w 
himself, and of many fathoms in circumference. Among the 
numerous half-meJted stones, one has been found thrown to thfti 
distance of about five miles from the crater. We have had no! 
accounts of the bad etiects of this eruption either ou men or 
animals. The thick mass of ashes spread over the land of' 
Vester Eyafield and Oster Landoe, which began to occasiool 
diseases among tlie sheep, has been blown away by a heavy- 
stortn, and since that time the wind has carried the ashes froifr'' 
the volcano into the uninhabited mountains; the diseases amoo^^ 
the sheep soon disappeared." '■ 

The third account is from M. Steingrim Johnson, Provost at' 
Itangarvalla and Vestmamoesyssel, and written from Odde^' 
about 30 to 35 miles to the W. of the volcano, dated Dec. l&C 
1821. >• 

" On Wednesday, Dec. 19, at twilight, and later in the eve»*i 
ing, a reddish light appeared on the E. which was the more 
surprising, as it was clear. - • 

Dec. 20. — At one o'clock in the afternoon, a number of rathefl' 
shining clouds was seen collected about the top of the mountaiiV' 
above EyaQeld'JokkuI, ESEfromOdde; the clouds soon changed' 
into a high column of smoke Increasing in thickness and dark- 
ness. Though the weather was clear and calm, the smoke was' 
carried to the south ; at sunset, the eruption seemed to ceasfi,! 
but the smoke soon rose again, and even more violently tfaaix' 
before. When it was dark, we clearly saw the moving audi 
and sparkling flame ; from which we concluded that the eruptiwoi 
must be violent. Afterwards we heard that it was on the east or 
south side of the Vcsterjokkul, near Hudnasten, and opposite to 
the farmhouse of Skaale, in the parish of Holt. 

Dec. 2 1 . — There was a violent storra, and the fire was observed 
varying in intensity ; clouds of smoke rose with great violence. 
They remained on the mountain, and to the west of the Jokkol^ 
whose white brilliant colour was novv destroyed by the showsr 
of ashes. 

Dec. 22.— The same phenomena; the clouds increased, and 
spread all over the sky, principally towards the aouth, 

Dec. 23. — ^The same smote. In Hvols-Reppen, and in thii 
parish, the people beUeved that they saw the falling of ashes 
which came from the north-east. Afterwards we were told that a 
great quantity of them had fallen that night, and before, in. tha 
villages that were se^ireat to the vcAcaaij. 
2i>^ 
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rife: M, is,— ?irtie, clouds of smoke reinwhed On' Ae* ytain!? 
place, and in the same direction, an berore ; now aAd theti tli^' 
fire waa observed on the place of the first eruption, 

Dec. 26, 'Zl. — Heavy storm from north-east; the clouds of 
smoke OD the same place. . "' 

Dec. 2H. — The weather began to get more calm ; it seemed as 
if the column of clouds was divided into two, which tookdiffereHt 
directions by different currents of wind. 

Dec. 29. — Weather calm and pleasant. The clouds of smoke 
moved towards the north and east over the ice mountains. . Late 
ia the evening a mild rain. 

During this whole time, the cold was moderate, not exceeding 
25° Fahrenheit, and sometimes it was 4° above the freezing powt. 
It ia reported that the water of the river which falls into the 

' I . , and in the other rivers that come from the Jokkul 

and the surrounding mountains, had increased considerably dur- 
ing the first days of the eruption. In the vicinity of the volcano 
a constant rumbling noise was heard, now and then accompanied 
by a dreadful crash, as if the whole immense masses of stone and 
ice were going to fall together. The greater part of the ashes 
waa fortunately carried towards the north, into uninhabited 
raountaiiis and heaths, where also a great quantity of pumice 
lias fallen." 

In another letter from the same Provost, dated Feb. 23, it is 
said, " The clouds of smoke have not yet disappeared, and to- 
day they are increased. No ashes, however, have been observed 
during a long time, and the Jokkul has resumed its shining white 
colour, BO that the rain and wind must have removed the ashes. 
The smoke greatly resembles the steam rising from boiling 
water, and certainly owes its origin to the fire below. Some 
imagine they have observed that the Jokkul has decreased, and 
is now lower near the crater, which certainly must now be 
lai^er than before, the column of clouds increasing in circumfe- 
rence. So it appears at least from this side from H. to S. ; but 
whether the same has taken place in the other direction, from E. 
to W. I am not able to aay. It has been reported that to the 
E. two other volcanoes have had eruptions, the mountains Katla 
and Oraefa Jokkul, but nothing is known about it. Since the 
eruption, the vveaiiier has become woiae, owing to its unparal^ 
leled variableness, storms, and afterwards cold, and a great 
quantity of snow." 

Dr. Thorsteinson, in a letter to Prof. Oersted, gives the follow- 
ing additions : — " Since the 1st of January, the violence of the 
eruption has been decreasing. Though the town of Reikiavig 
is about 74 miles from the volcano, the flame was observed th%re 
several times at night, when the weather was clear. People 
that recollect the eruptions of 176G and 1783 think this triflings 
but pTincipally because it has done no harm. Though distant 
tiboat 7i miles from tUe voicuxiii, Y ^Coas.'^ ^'a.t. the weather 
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b^^pam^ IQUcb milder after the eruption. Though the barometer 
m|i pp^y low durmg the eruption, vet it was joweilt pid F(^. 8, 
when it was only 27*25 in^bbes, but the fire did not ihcrciafse, fiot^ 
did.iir^ feel any thing like an earthquake ; but near the voteatfd> 
tneyiiad constantly small shocks/' 

^The vessel which brought this news had left Iceland oil the 
tih of March, and it is reported that the sailors when at sea 
again saw a violent fire. 

The State of the Barometer and Thermometer from the Beginnings 
of December to the End of' February, at Mcs, near lieikiavigj 

' m Iceland. By Dr. Thorsteinson. (Reduced to English 
^Measures and Fahrenheit's Thermometer.) 
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Article II. 

Astronomical Observations, 1822. 
By Col. Beaufoy, FRS. 

Bushey Heath, near Stanmore. 

Latitude 51® 37' 44*3" North. Longitude West in time 1' 20-93". 



April SO. Occultation of d Leonis by the? Immersion 15^ 08' 43-8") gi^j^jiji ^^^ 

moon J Emersion 16 06 00*3 J 

May 1. Occultation of uLeom. by the>j,^^„„ ,„ 3^ 350 SidaWtiiw. 

moon ....<.« ) 



Article III. 

On a Clock with a Wooden Pendulum. By Col. Beaufoy, FRS. 
(To the Editor of the Annals of Philosophy.) 

BEAR SIR, Buskey Heath, Stanmore, May 16, 1822. 

In the Annals of Philosophy for March, 1820, I was favoured 
by the publication of a paper describing a clock with a wooden 
pendulum, and its rate of going for 12 months ; and in the same 
month of the following year, a similar table was inserted of the 
daily rate for a like period. I have now the pleasure of sending 
you a third year's register of the clock's diurnal variation. The 
rod has hitherto remained in its natural state, but I purpose try- 
ing the effect of covering it with varnish. If olive oil be exposed 
to the rays of the sun for a considerable length of time^ it 
becomes colourless, limpid, free from mucilage, and not easily 
congealable. I have exposed two eight ounce phials, nearly filled 
with this oil, to the solar beams for one and two years, and con- 
sequently can speak to the fact. The bottle should be opened 
occasionally to allow the gas to escape, or the cork may be 
expelled. Chronometer makers would find this mode useftd o 
treating the oil they commonly use for clocks and watches. 

I remain, dear Sir^ truly yours, 

Mark Beaufoy. 
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' [ ' ArTICIJE IV. J r ■■.'•-(. .?■ -faya 

On ^Ae Motions produced hj the Difference in the Specific Cravitj^ 

of Bodies. Iby Mr. Charles Sylvesteri • l 

(To the Editor of the Annals of Pidhsophy.) ; -*' 

D£AE SIR, OreatRutsel'itreet^JprU^fl929f.. 

All the writers on dynamics have treated largely on the 
effects of fluids in motion, as regards their resistance and tlieir 
direct impulse on surfaces, without entering scarcely at all into' 
the causes of their motion, and particularly those motianft 
resulting from, or affected by, a .difference of specific gravityi 
Prof. Robinson, and several other authors, have given us the. 
principles and excellent formula for calculating the different - 
resolts of air rushing into a vacuum and into any other rarified 
laedium approaching a vacuum ; but these do not at all apply to 
the subject I here wish to treat. The ordinary formula atnd 
calculations for falling bodies are all made on the supposition 
that the effects take place in vacuo. They, of course, will not 
apply when the body falls in a medium of the least possible den- 
sity. The data relative to falling bodies are : 

h = the height the body falls from. 

/ = the time of falling. 

v« = the velocity acquired by the fall. 

g = the space a body falls through in one second = 16-^2^. 

Then since a body in falling through any space acquires a 
velocity which would take it through twice that space in the 
same time ; the velocity of g will be equal to 2 g. 

The body would, therefore, pass through 2 g in the next 
second, if gravity were to cease, but it causes the body to pass 
through another g in the second second, making the whole 3 g; 
this with the one g in the first second makes 4 g. It will be 
found by similar reasoning that it will have passed over 9 |f at 
the end of the third second, and so on as the square of the time. 
The velocity acquired in each successive second will be 2 g for 
the first second, 4 g for the second, 6 g for the third, and soon.* 
Hence it will appear that the whole space passed over in any * 
time IS as the square of that time, and as the square of thie 
velocity ; and that the velocity is, therefore, as the time. It 
may appear unnecessary to a mathematician to give these parti-: 
culars, presuming that those likely to read this article will be! 
acquainted with such eleijnentary knowledge. But I do it with 
the hope that some may read it, who would have stopped short • 
of what I have in future to communicate from the want of snck'. 
«Ifmentaiy knowledge. laJ 

JFiVm the above reasomof^v^e vSi^Vivie aa the square of onm 



second is to g, bo is the square of f or <^ to A ; that is, by mnltipb 
plying means and extremes, we have h s=: g t*. By taking tht 
same course with the velodftJTy whieh-fot one second (from what 
has been observed above) will be 2 g, we have as the square of 
3^r4-/|f*-i^;te--j^-, Bokrij^toA. ^ - .■■. "-i-. .\' y\, 

This gives 4g^, A> ob. g v\ and «* ta 4 g A. 

From the first expression^ *• «s — and i = \/ "" =* 4 > ^*'on* 

1 ft o 

the second expression « = 2 g , and A = ^. These for- 

mulsPy as has beea observed, are true only when bodies fall in 
vacuo. In the atmosphere, or any other medium, the velocity; 
squired by falling through a given space will be less than th^ 
abpve in the inverse ratio of the difference between the specifiq 
gravity of the body and the medium in which it falls. The di& 
^rence of speci&c gravity in this case is precisely the same ia, 
effect with the difference of the absolute gravity of two unequal 
weights at each end of a cord^ and hanging over a pulley. If th^, 
vr eights are equal, it is plain that no motion will take place, sinq^ 
t)iQ only moving force is the difference of the weights, and the 
matter to be moved equal to the sum of these weights. Hence 
if A (as above) be the height which the heavy weight would fall 
through, we shall have the following formula for the velocity, 

viz. V = 2 g* A* X ^~ " , W and w being the weights. It will 

be evident that when W = w?, t; equals nothing, and when w 
equals nothing, v will be the same as the first formula would 
give. The motion of bodies in different media is affected in. the 
same way by the difference of specific gravity, and the theorem 
is the same, with the exception of the denominator being the 
greater specific gravity, and not the sum of the two as wim the 
motion of the unequal weights. 

Let S = the specific gravity of a body greater than the 
medium in which it falls, and C = the specific gravity of the 
medium ; then we shall have, agreeably to the above theorem^ 

I s — c 

t? = 2 gj^ Ir X — g- . To make this more familiar, let S = 9;. 

being the specific gravity of copper nearly, and c = 1, being thct: 
specific gravity of water ; and let A = four feet. Then u = 2 x 

J - , g I 

VT6 X a/ 4 X — ^ = 14.J., being \^ feet less than if the body 

had fallen through the same space in vacuo which would be 16* 
feet. 

When the difference of specific gravity is very small, the effect 
of the medium is more conspicuous, as is well known in the exM 
periment of the feather and the guinea. When bodies fall id 
vacuo, the velocity is accelerated during the whole time Ctf fttllin^k. 
wlutever iiiaybethei^.spae^ t9lid)>tlir<^h\^XVxi<j^ti%*^^fiabc:f^!^ 
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a itedium of any deosity, the velocity has a maKimum at wtticb ilfr* 
arrives when the resislaoce of the medium is equal to the forcfr'* 
of gravity. After this, the body moves with a Baiibrni velocjhr. 
The time in which the body attains this maximum is as the rafiV 
between the surface and weight of the body, which may be a 
ratio of auy assignable magnitude, limited only by the extent to 
which matter is divisible. This will be obvious when it is known 
that Id so dividing matter, the weight decreases as the cube of 
the diameter; while the surface diminishes only as the square 
ef the same. Hence matter of the greatest specific gravity majr 
b« 80 divided that it may acquire a masimum velocity by falling ■\ 
through the least possible space, acquiring a uniform velocity of 
any assignable value. A body, whatever may be its 6e;ure, by 
falling in a fluid, will describe a prism, the base of which will be 
the surface which moves against the fluid. When the prismatic * 
column of the fluid, formed by the falling body, becomes equal to 
the weight of the body, the resistance of the fluid will be equal  
to the force of gravity, and consequently the body will, from mat 
point, move with a uniform velocity. If the surface presented 
to the fluid during its motion be a hemisphere, it will meet with 
only half the resistance which would be given to a plane surface. 
Let a equal the surface presented to the fluid, 

h = the height it will fall from to acquire a uniform velo- 
city. 

f = the specific gravity of the fluid. 

B = the specific gravity of the body. 

I the length of the solid prism. 

Then/: B :: /: A .-. ^ = b' ^"^ ^^^^ ^^ ^^^ same whatever 

may be the value of a. 

When B is less than /, thcM the body will rise in the fluid, and^ 
will attain its greatest velocity, when by its rising, It has formeil^ 
a prism equal in weight to its own bulk of the fluid, having its" 
own area of base and specific gravity. In this case, / B ^.J'h^ | 
and I ia greater than A in the ratio that /"is greater than B, 

What will be the length of a prism ot lead in order that it may 4 
acquire its greatest velocity by falling through one loot o?,, 
water? 

In (he theorem I =^,k = 12 inches, B = 1 1, and/= t ;♦".!) 

I = — TT— = 1^ inches, the ength of the prism. If_^ = 

being the specific gravity of air, the value of I will be obtaiiHi#*l 

for a prism falling in the atmosphere, in which case ^ = ssj, oCj 

aa inch whatever may >>etiie a^e;a.Q^^)^e•*»^^^^«^■ ^-^ '^* SaliJio^lj 
bodybe a sphere, then, it vi\\\metvv*\vii. tiki's VsiS-'Ot»\'-^'' ^ 



«K a cj^4^* oi. prism . with its fial face . paipendicQlac ^to tlw 
dffectioaof motioD. . 

Now letx =z the diaineter of the spherci and also of theptiam 
o£.tl}^ fiuid^.which ia to be equal to the weight of the sphere. • 

A. s= the height of the laat prigm.^ 

V Es the velocity acquired by a body falUug through i, 

B » the specific gravity of tiie body. * 

/ s: that of the fluid. 

c= 3,1416; and 
. g = 16-;^^ = the space a body falls through in one second. 

Then the content of the sphere will be -^, and that of a prism of 

the fluid of the height the body falls {rotn, to acquire iti 

greatest velocity, will be — j— ? which would be equal to the re^ 

sisiance, if the surface were A flat, and perpendicular to the 
direction of the fall, but the sphere has only half that resistance. 

Hence ^^"f^''' _ iflM and x - -iM - ^^f 
nence g -. ^ ^ g, ana x - JbTT/- WTb}' 

What will be the diameter of a sphere of lead to fall at the rate 
of one foot per second after it has attained its maximum. In 
this case, v = 1, and A = ^ = ^«. inches = ^ = '1875. 

B = 11, specific gravity of lead. 

/ = '001 19, that of air (water being 1). 

B -- / = -99881 . X = lilJi?!^-^ = 0000152 inches 

•^ 4 X 1 0*9988 1 

nearly. The maximum velocity of the same sphere in water will 
be obtained by putting, instead of ^, -, Hence we get 3 v'^f 

,' 

nf J 

16 X 16 X -OOOOOlSed X (11 - 1)\4 ^o-in /• x j J 

— J '\ = 0329 feet per second, and 

1'974 feet = per minute. 

If the sphere were of a specific gravity of 2, about that of earthy 
matter, by which water is sometimes rendered muddy, its uniform 
velocity would be '6414 feet per minute. The falling of various 
precipitates in chemical experiments must depend upon their 
specific gravity, and the size of the particles; data might be 
obtained from an experiment by observing the time in which 
bodies are falling, the diameters and specific gravities being 
known, in order to find the magnitude of particles of other mat- 
ter, the time of falling and their specific gravities being known. 

Very small shot of a given size might be made to fall in a long 
glass tube filled with water, tmd the time of falling observed ; 
from this data, if the time of any other mattet feiVvMSf^^^ ^^s^^L^ 
tlie height faUen from and spedftc g;r%.v\\Ae.% \sfti3a%^»ss^\i, ^^^^L 
mm^ oi $be panicles may befMOii. i Hflw^ unitnisa«ii^i«»*^^^* "^"^ 



= 16gx(B -/)andT; = (lii^iLz^f ^ 




41^ lif^S^h^er 091.0^ M9tif^^ tJ{]5S!ilM 

^b^r in th^ speciic gmvities or the siz^ j^twm^^i,,y 
fMths fipid iJieir insoluble salts are long^ §ub$idi«g ,dbaA ^1 
0f the.met&ISy and the latter subside qiucker as tibeJE^sgc 
gravities are greater, \Ve« heoce are enabled t;^ ^xp|faiat , 
hiXge quantities of matter may exist in the atmosphere. f^ 
oUier fluids apparently in a state of suspension^ but ia r^oiilj^ 
falling with a velocity inversely proportionate to their si?^ ^fjjf^ 
specinc gravities. This in the atmosphere is visible to .tbe.je|[f|^ 
wheD viewed in a sun-beam^ and is principally animal and yegf)) 
table matter. This explains the cause of the air becoming ^f^Ebft 
laminated when heated to a temperature approaching to a^^fdl 
heat at which thp foreign matter is decomposed. ^^^^ 

We are also enabled to account for the aqueous matter in ffie 
atmospherein the form of clouds ; this has formerly been suppcM^ 
in a state of suspension in some intermediate form between water 
and vapour : this as well as the visible matter observed ^w^tfiiix 
aqueous vapour is condensed^ is nothing more than globules o/ 
real water, there being no intermediate state between real w.q^ 
and its elastic invisible vapour. Hence we have frequently' m 
the atmosphere spherical masses of real water from me ^\i0 of 
the largest drops of rain to those which are so minute as fUiUfiO 
reflect light sufficient to make them visible. 

Supposing steam or water in the elastic form (which can^ist 
at all temperatures) to consist of distinct atoms, each surrounded 
by an atmosphere of caloric, the smallest ])article which K^Outd 
exist in the state of water, would consist of two individual atojrns, 
the next three atoms, and so on till the particle becqa^es 
visible. 

The first appearance of condensation is a slight opacity, wbiich 
soon becomes whiter, as is observed in mist or fog. As the p^ 
tides become larger, they fall with more rapidity, and assume * 
darker colour, as is observed in various states of clouds._By 
having recourse to the formula above given, we may form some 
idea of the size of the globules of water to give an appear- 
ance of their being suspended, in which state clouds have beeja 
supposed to exist. In this case, as before, we put x = iflje 
diameter of a particle, or globule of water. ^ 

What must be the diameter of a globule of water to fall at the 
rate of one inch per second after it acquires a uniform velocity,? 

Here t? » 1 inch. 



I 



= IbVy. 



= 1. 

B-/=-9988. 

^ = xa /p ^ = 72 — TZ — 7^ — K^^a = •000001164 mches. ' 

\6giB —f) 16 X 16 X 12 X '9988 . |, 

When the body is of less specific gravity than the liquid, it 
rues as a cork rises iu Yfaiet \ %I\i\ovL^li in these caBes a pnncipe 




^'ilemii^Wh^mt, ihe efleel k to be ifttsfflbiirtdt b Um" 
riof Mddiffi; f^Vhy -^ and is veh^VehftiM taiM^ 

_ itk bivtw^M tile sfttne specific as the fluid were tami thfoegb 
ii^ Viiid t>f ^ seme specific gravity as the body, the difibrenee df 
jbepfic^'fer^Tity being Ihe moving force. In ord0r to asoertalft 
uei VMocity With tvhtch a certain volnrae of cork would rise itt 
ikiAttj' t9ie same retolt would be obtained by considering the 
SsSd as bdng of the specific gravity of the cork, and a swd of 
the Volume of the cork, hot of the specific gravity of the fltwl^ 
tKe Velocity at any point will be the same, the direction being 
ttjpwards instead of downwards. 

What win be the greatest velocity which a sphere of coik of 
one inch in diameter can acquire m rising through a colnnm of 

water ? The theorem v = ^ ''s/ * ) ^^ become v m 
C^^SB^^ ) • l^t T= 1 inch=-0833 feet ; B«and -24/= 1, 

^t. 16 X 16 X -083 X -76 oo c r ^ i 

then V = Snr5J ^ "^'^ ^^^^ nearly. 

'What must be the diameter of a sphere of cork to acquire m 
uniform velocity of one inch per second? 

Herex = jg (/-^b) > ^^ ^^ ^^^ ^ ^^ ^®*» ^^^ ^ ^' 
» ^ ;;J* " "^ ^^ = -000312 in inches. 

H X 16 X 16 X "76 

When fluids of different specific gravities are mixed together 
having no chemical affinity for each other, as is the case vrilh 
oil and water, or water and mercury, the lighter fluid ascends 
with the same velocity, and in every respect is similar to a sotid 
body of the same specific gravity with the fluid, if the lighter 
^uia be kept in a distinct volume, as is the case with' a balloon. 
It is exactly the same as if a body of uniform density having the 
mean specific gravity of the gas, and the matter containing it, 
and the theorem applied to the case of cork rising in water, 
v^ould equally apply in this case. If a constant stream of the 
lighter fluid be introduced into the denser one, and the succes- 
sion kept up, a uniform velocity will be estabUshed which will be 
as the square root of the height, and as the diflerence of density 
between the two fluids to the greater density. It will be the 
same thing whether the fluids are naturally of difierent specific 
gravities, or the volume of one part of the fluid be changed by a 
change of temperature. This may be illustrated by filling a tali 
glass vessel with hot water containing small pieces of amber, a 
substance very nearly of the same specific gravity with water ; 
the sides :of the vessel exposed to the air become cooled, and 
the water in contact loosing its heat becomes specifically 
'heavier and descends ; and as this is taking place edl round the 
'Vessel; an upward current takes place in the «ad4\A <:&:>dft»<.^daaBSBSBL 
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caused by the dcsceoding current, As may be observetJ' lyitffc 
direction of the pfwticlea of amber. If, instead of potting' ftoe 
witer mto (he <essel, cold water were employed, and thebmtoft: 
of the vessel heated, the heated part becoming specifically ligbtfirj 
iaimediately gives place to the heavier fluid which is colder, an^k 
the Baine appearance ^rill take place as before ; the ciiir&ndf 
remaining permanentJy uniform, so long as there exists the saMv 
ditference of temperature between the different parts of -th^ 
fluid. f 

This -is what takes place in the atmosphere when partial heotl 
is applied ; the heated column in proportion to the rarefaction^ 
pushed upwards by the surrounding dense column. We Mve 
DO instance of Ibis kind so familiar as the ascension of tto 
smoke and heated ail in chimneys, It has been always. found 
that the velocity of the ascending current was greater as th^ 
chimney was higher, and in proportion to the heat applied "at 
Ule bottom. '1 

Many years ago having occasion to write an article on furnaces 
for a popular work, I found that tbe power of draft in cbimnejiA 
was not strictly as the height, but as the square root of the same ; 
and as the ratio of the dift'erence of density between the tarified 
column and the outer air to the density of the outer air, I afett' 
found thai under the greatest rarefaction that could be given, the 
velocity was always less than a heavy body would acquire by 
falling through the height of the chimney. 

If V be the velocity which a body would acquire by failing 
through the height of the chimney, D, the density of tbe ooter 
air, d thai of the air in the chimney, and v the velocity of tbe 

heated current ; then w = V x — ^, as has been shown witb 
bodies rising or falling in a fluid. If h = the height of tU* 
chimney, or any other column of heated air, then n = 2 g' ft* 



An essay on this subject has lately appeared in a respectable 
periodical work in which the principle of air rushing into a 
vacuum is assumed to calculate the relative changes of fieated an- 
as applied to the ventilation of buildings. We do not require any 
stiYinger proots of the incorrectness of the principle on which the 
calculations are founded thaji the results given, in which the 
velocity of a current is made about five times greater than a 
body would acquire by falling through the heigit of the chimoev. 
The formulfe above given agree very nearly with practice, and 
may be made more useful by getting the value of d in terms of 
the temperature, D being always that denst^ which the teniiier- 
ature of the atmosphere would give. For this purpose, let T a 
the temperature ot the atmosphere by Fahrenheit's sc^, t that 
ft/'t^e heated column, and Vet. c = ftv« es-YK^aaa ot the i 



of A TokuDQ of air by one degp^^e^ Then / — T ^ilJL •^press tlia 
difiereiice of temperature between the atmosphere anid the heai<^ 
^luam. . If, therefore, the volume at T be called 1, that at ofio 
degree above will be 1 + ^, and that at ^ — T will ]>e 

(i + ev-;, , . . . 

, Then since the densities will be inversely as the volumes, w^ 
hpve as D : J :: (1 + ey-^ : 1, 

' Hence D - d = 1 - ^r^ f - Tand t? = 2 2* A* 

rl — Tj — - f— T.) TTie temperature of a chimney being 120% 

that of the outer air 40% and the height of the chimney 40 feeV 
nfdiat will be the velocity of the current? 

' In this case, r = 2 x 4 x \Ai0 x 1 - ' ^ = 7-7364. 

In getting the denominator of the fraction, it may be convenient 
to have the logarithm of 1-00208, which is -0009038. 

I am, yours truly, 

C. SyLTB8T£&« ^ 



Article V. 

0» tike Temperature of Mines in Cornwall, Ey Mr. M. P. Moyle« 
(To the Editor of the Annals of Philosophy^ 

SIR, Hektm, May S, 1 8S3. 

When I asserted in the Annals of Philosophy for April last 
that Mr. Fox had drawn false conclusions as regards the temper*' 
ature of mines in this county, the impression on my mind was, 
£hat sufficient attention had not been paid to the selection of 
spots free from doubtful causes, but he assures us in your last 
number that every precaution was made to obviate sucn effects. 
1 hope this was the case ; as I am fully convinced from the expe- 
riments which I have made, that it is otherwise impossible to 
get near the truth ; and I most sincerely hope that Mr. Fox does 
not feel offended at any remarks of mine which may be in oppo- 
sition to his own, as I conceive it is only by the collision offsets 
by different individuals that the truth can be elucidated. 

I would now remark that unless we can select spots where 
workmen have no access, and where the air and water ai'e in a 
state of rest, it will be impossible to gain the truth. A fiivourable 
opportunity of this descnption occurred to me five days since in 
Wheal Trenoweth Mine, 100 fathoms east of Crenver and Oat- 
field Mines on the same load. This mine has discontinued 
working (I believe) for more than 12 months, or at least a& fex 
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I as regards the prreEeuce of miners. The adventurers of the abora 
' united Mines still keep the engine (a water wheel) of Wheal 
I Trenoweth working for the purpose of relieving the burden ef 
I their own engines. 

The adit at which the water is dischareed is 32 fathoms from 
the surface : here the water from Wheal Trenoweth 100 fathoms 
from where it was drawn up was 54°. This water gradually 
increased in temperature from this place, where we descended, 
to the mouth of^ the pump, where the water drawn from the 
bottom was 56° : 15 fathoms deeper the walls of the shafl were 
54° ; a gallery at this level 40 fathoms east of the shaft was only 
63" ; and five fathoms deeper still, or 52 from the surface where 
there is a second cistern of water, the water was 57° ; the walls 
at the aarae time 544°. ^"'^ ^^ ^^ bottom 66 fathoms, or 396 
feet, the water that ran through a small crevice, as well as the 
walls of the shaft, were still 64°. The temperature at the sur- 
face before descent was 62" ; on our return t)4°. 

Here I would say that there is positive proof of no increase of 
temperature for 34 fathoms, being precisely the same at the 
bottom as at the adit level. 

The increase of heat in the water at the cistern, and at the 
mouth of the pump, I can only attribute to the friction of the 
machinery, which certainly appeared to be very great at the 
time. 

To show the influence of a few persons on the temperature of 
the air of a small mine, I found on our return (being three pet- 
sons) that the air was 1° warmer than at our descent at the adit 
level. 

Possibly I might be mistaken should I assert that the internal 
strata of the earth generally are not warmer than the mean of 
the surface. I do not find that 53° is at all too high for this 
mean, and should we be able to find a single instance at the 
bottom of some of our deep mines where the temperature is not 
above the mean, I conceive Mr. Fox's theory must be relin- 
quished. 

Some of ray experiments were made several years since, and, 
perhaps, not with thiit degree of accuracy with which they ought 
to have been. I have, therefore, refrained from giving them at 
present. The above may be relied on. I mean to prosecute this 
subject further ; and that by various means, particularly by sinkr 
ing a self-registering thermometer to the bottom of some of our 
oldest and deepest mines long ceased working, and consei^uently 
full of water. 1 think this the only certain means of arriving at the 
vrished-for accuracy. The facts when collected 1 shall certainly 
present to the public. 

I am, Sir, your humble sei'vant, 

M. P.MOYLE. 
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'^'' ■^^■^■'"' ■■- •  Article VI. " - '- ' \ 

^^6rhiT^Ti}Sefi)dtiohs on 'fieuiral Series. Hy W. 'Miutat, AM. 
^  Meimber of the.Philosophieal Society, New York, and private 
VTeabh'er of Mathematics, Liverpool. I 

*^  '« .    ' .  . • ; 

' * '(To the Editor of the Armak of Philosophy^ ? 

■" SIB, . • . '  ' 

• Thje followiag neutral series 1 — 1+ 1 — 1+ &c. to infini^ 
•has exercised the talents of some of the greatest mathematiciaos 
giQce 4he lime of Leibnitz, who' was among the first that notic^ 
itrf Dividing 1 by 1 +. fl, we obtain the following" series, yiaj. 
1 — a'+ a' — a^ + a* — &c. ; aiid by taking the value of a 
equal to 1, itprodboes the series of units above given, because 
,f very, pover ,of unity is 1 . Leibnitz makes the above series;, 
whea a.=s 1, equal to 4^,. and in that one particular case it is true. 
£tde'r notices the same series in his algebra: '' This series,", he 
gbfieryes^ "appears rather contradictory ; for if we stop at A I; 
.the series ^ves nothing, and if we stop at + 1> it gives 1. -Bat 
Hm is.precisely what solves the difficulty ; for sincewe most ^o on 
.to infinity without stopping either at + 1 or — 1, it is evident 
that the sum can neitheir be nor 1, but that the results ipustlie 
.betvveeajthe two, and, therefore, be equal- to ■^.'^ In the caM 
before us, where the series is deduced froni the expression 

1 . 1 

r ,itbeconies, when a = 1, t-t-j = 1 — 1+1—1 + 8cc, 

1 + 4 '1 + 1 • 

>«»« and the: series i6 eyidently equal to ^r. The result, {^ 
Euler observes, certainly lied between and 1, but it is not iiritf 

vcBsaUy eqiialto J-; for ^ . ^ ^ =-^==1 — 1^+1 — 1+ 8cc. ,..,,' 

gms- also th^ same series as that abov6 for 4.; and again 

1 i 

- — - — - — r = i=l — 1 + 1 — 1 + &C.... which is still the 
1+1+I4 1 ^ . • .  

same ; and the series will be the saine whatever may be the 
number of ones in the denominator of the fraction from which it 
is produced. The . arithmetipal mean then between 1 and 
only gives the value of the series in one particular case out of an 

inMte number. Again, wehave j-i^ = ^ = 1 ^1+1-1^; 

&c or /t't'. = I- = 1 - 1 + 1 - r + &G. .... and 

1+1+1+1 * 

the same series will always be produced if the number of ofies in 
the denominator exceed the number in the numerator ; that is, 
the series will be produced, if nine units be divided by ten units, 
or 99 units by 100, or 999 by 1000 ; whence it i& obN\^wa. ^OoaS- 
Ae setisa b equal to any fraetioa leaa \)ibXL \ual^ « ^\as3i^. \^ ^^^ 
New Series, yoiu.nu 2e 
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greateBt limit; the other limit is zero^ as We shall Boon tletiiow- 

strate. ^ '• 

Let. us reduce into series, '■ 

-J- = 1 — X + a:' — x' + ar* — a;*'+ &c to in^oitY. 



■X- 



1 + * + *• 



* = 1 — a: + X* — j;* + x« — jr» + a:^« — &c. 



!+* + *•+*»- - -- . - . - ... - •... 

1 — -— = 1 - x + x*-a«4.x»^-a?" + :r^*-8cc. ..,. 

The first of these series contains the successive powers of a^ 
or it may be said to contain all the terms ; and when a; = I, it 

becomes p- j = -J.= l— 1 + 1 — 1+ &c. to infinity. 

The second series wants several of its terms, and on ihiBtt 
account it ought to be less than the first ; however, when xs^l, 
it becomes -^=1 — 1+1—1 + &c to infinity. 

In the third series, more of the terms are wanting, and this 
series should be less than the second series; however, when 
jp ss: 1, it becomes ^=1 — 1 + 1 — 1 + , 8U5 to infinity. 

In the fourth series, several more of the terms are gone ; bul 
when X «= 1, we have -J-=l — 1 + 1 — 1 + &c to infinity!. 

It appears from all these expressions that the two first terms 
remain constant, but that the other terms gradually disappear, 
according as the number of terms in the denominator increase; 
whence it also appears from the law of continuity, that the value 
uf the series ought regularly to diminish. 

We will now determine the series, when the denominator con* 
sists of an infinite number of terms ; thus let ^ 

Multiplying the second side of this equation by the denomi- 
nator of the first, we have 

A + Bx + Cx^ + Dx^ + ficc. 
+ Ax + Bx«+Cjc' + 
A x« + B 1^ + 
+ Ax^ + 



• • • • 



• • • • 



■«nd equating the coefficients of the same powers of a?, A = 1, 
B + A=0, C+B + A=0, D + C + B + A=0;thatii. 
A = 1, B =; - I C = 0, D = 0, 8cc. ; therefore, 

,-— : — - — ^ ._^  = 1 — ar, where all the terms, except 

the two first, or 1 — a?, have vanished. Let a: ss 1, ibgm 
, , . — ; — ^ ^tn,:-^ = 1 — 1=0; whence it. is lyiani^ 

(hat whan the devLOtmniLtoteQfftm^ 
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.«mti,iihe Tftlae of. the series is 0; the ralue of the series the& 
always lies between and 1. 

we observe then that whatever may be the number of umtft m 
the denominator, if that number be less than infinite, the form 
of th^ series is still the same^ It would appear from the j>reced^ 
ing investigation, however, that the value of the series diminishes 
continually from 1 to 0, and that the value of the series 1 — 1 -i* 
1 — 1 + 8cc. to infinity varies from 1 to 0, 

It is well known that a neutral series is the limit between a 
•diverging and a converging series ; may we not then from this 
circum)»tance, and what is shown above, conclude that such a 
aeries has np determinate value ; at least that it has no value 
that can be determined from the series itself by a direct investi- 

fation. If the series 1—1 + 1—1+ 8cc be said to 
ave a determinate value, or limit, we may naturally ask, whicH 
of its values is meant? Or if 1 should chance to meet with the 
above series ,in any calculations, what vulgar fraction ought I 
to substitute as its value ; for it has been proved above to be 
equal to ^, ^, 4-, &c. to infinity ; or to ^, f, ^, &c. to infinity, 
beside a great many others. We may conclude then that ^^ 
instead of oeing universally the value of the series 1 — 1 + 1 — 1 + 
&c. to infinity, is only one particular value out of an infinite 
number. . r 



Article VII. 



Remarks on Dr. Thomson^s Paper " On the IrMuence of Hwnu 
dity in modifying the Spedjic Gravity of Gases!* By J(^ 
Herapath, Esq. 

(To the Editor of the Annals of Philosophy.) 

DBAR SIR, Cranfard^ London, April 11, 18S8. 

Dr. Thomson having, for the expressed purpose of ^^ calling 
the attention of chemists" to the subject, pubUshed in the 
Annals for April some views on Vapour and latent heat, I am 
induced, as a branch of science to wnich I have paid a little at- 
tention, to offer some remarks in the Doctor's ideas. 
. " Whatever be the temperature of steam from 212° upwards,** 
«ays Dr. Thomson, '^ if we take the same weight of it, and con^ 
dense it by water, the temperature of the water will always be 
elevated the same number of degrees." " It follows fropa thia 
general law that the latent and sensible heats of steam (reckon- 
^g..from 32°) added together always form a cpnstaut quantity^ 
whatever be the temperature of the steam." Prom these prin- 
ciples, the Doctor has calculated a table exhibiting the ^' lateixt 
%iid fiensiUe heata " pf steam to abo\xt.^NifeTC.5iCP,A^^«».'^ 

2e2 
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MXf, Thiii table geoeralized may be represeated 1^ tba!n^ 

' Latent iieat + F - 32 = 1196, oi- latent heat = 1228- 

ih which F is the Fahrenheit tempeTature of the steam. Therer 
fore as the temperature of the steam increases, the latent heat c^ 
it diminishes, and at 1228° is nothing. Hence at 1228" water 
may change its state ; that is, from the fluid to aeriform, or via; 
vwiA, and neither " corrjiine with nor separate frnrn caloric." 
Now in Dr. Thomson's Chemistrv, vol. i, p. 73, he teiU nsthi^ 
the law of Dr. Black, who wae tfie contriver of this latent heat, 
■^^ift its nunt general form, may be stated as follows : Whenever a 
■bod^ ■ehatif[,ea its sttitf, it either combines with caloric, or t^antl^ 
from caltiric." H«noe Dr. Black's law " in its inoit genert^ 
'form " is in direct opposition to a " general law " which Si. 
Thomson has deduced from the experiments cf Messrs. Cle- 
vaaat and Sharpe. What other conclusion can be drawn froiB 
Aase jarring and contradictory laws but this, I really canaot 
,pttrceive ; namely, that eitlier Dr. Black's law of latent heat 
," iniits moat general form" is wrong, or the experiments coi>- 
(ahitng " the property of vapours," to which Dr. Thoinson i» 
.aiuufiHs to draw the attention of chemical philosophers, aie 
themselves incorrect. 

I ehall make no observation on the results given by the expe- 
riments of'Ure and Runiford, which I have discussed in anotDer 
place, and shown to be very contmry to those it seems flowing 
from Sharpe and Ctemeiiit'.s ; buttheie.is a consequence of the 
latter experiments so truly strange, that I find a difficulty in con- 
-eeMiig now it' «an be eteti possible. When water is' bested 
!tit»vB 1228°, the latent heet by tjiese experiments bQcome& 
negative ; that is, instead of heat being lost by tlie conveEsion 
of water into steam, there is an acquisition of heat ; and con- 
versely, Uy the conyersion of steam into water, -there is a loss of 
h^^t. .C'ousequently, if wj^en the temperature is al)OV£!_l228° 
steam is to be generated, and thq same temperature maib twined, 
we most not, as in other cases, increase the heat, but dimini^i,t. 
end. Kghten the pressure a little. And in order to condense t^ 
wteam and preserve the same temperature, we must somewlntt 
leompress the stejini, and increase the temf)erature,! Can this'Be 
right 1 Can nature work by laWs so utterly repugnant tb &|1 lujai- 
Isgy and paraHel, and so positively contradictory to ^h,ems'eU*es? 
I-tnow not whether I can myself see, correctly, but I catiapt 
perceive any difference in. the relation of steam to water at r506*, 
*Mid in the same relation at 1000°, The one appears to me to be 
W much an air, and the other as much a fluid at the former teia- 
perature as at the latter ; and thence I should cbnclmie the con* 
■version of vrater into steam at either temperature is stilj'the saini 
operation on the sameftuid-, and must consequently reqiiire thft 
SAme taeasa or caaee. -~ — — * 
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It has beien found that water is moxe easily distilled ;. nam^^ 
mth aleas expense of fuel, at a high temperature than at a lovp 
and that high pressure steam engines do more work with lesjli^ 
fuel than low pressure ones. These things Dr. Thomson 
advances as proofs of his inference of the diminution of latent 
hisat. Now ^Ir, Dalton has shown by experiment that water 
evaporates nearly as the superincumbent pressure ; and, there-^ 
fore, at 340^, the generation of steam is about nine times as 
great as it is at 212 , though the temperature is only about one^ 
eleventh part higher. Therefore, if nothing else interfered by 
increasing the temperature from 212° only about one-eleventhj^ ' 
we might perform nine times the work. To explain the economy, 
of high pressure engines, we want, therefore, no new doctrine of 
latent heat ; and hence the introduction of it appears to me t^* 
be superfluous. 

By the experiments of Mr. Sharpe and Mr. Southern, the specific 
gravity of steam in conjunction with its fluid has some proportion 
to its elasticity. In the last volume of the Annah, p. 269, 1 have 
shown that this specific gravity and elasticity cannot be cor- 
rectly proportional under any consideration whatever, neither 
from the theory I have advanced, nor from the experimental 
tesults of that which is usually admitted. Dr. Thomson, how- 
elver, in his present paper, having assumed that the proportion lA 
correct, I shall concisely show that it cannot be. Messrs. Dalton^ 
Gay-Lussac, Dulong, and Petit, have proved that the volumes 
being the same, the elasticities ; and the elasticities being \!tk» 
same, the volumes of a given portion of any gas at the tempera- 
ture of 32° and 212° are as 8 to 11 ; and that in other cases, the 
increments or decrements of the elasticity or volume are proper* 
tional to the ascending or descending Fahrenheit temperature. 
Therefore when the volume is the same, the 

elasticity =s 448 + F ; 

and when the elasticity is the same, the 

volume = 448 + F, 

F denoting the correspondingFahrenheit temperature. It has also 
been found that at the same temperature the specific gravity is 
wopOrtio|ial to the elastigity. Ahd it has likewise been esta^ 
Diished by the concurrent experiments of the French and English 
philosophers^ that with the exception of their not being able to 
sustain more than a certain pressure according to the tempera- 
ture, vapours are perfect gases, and follow precisely the same 
laws of expansion and contraction. ^ Let S be the specific gravity 
bf tapour, and r the tension at die temperature F, then at aay 
•titer tem{^eratttre F^ the elasticity of thiii same vapour under mi 
same volume, would *be 

F+J48 
^ ^ F + 448' 




S being the speoMic gravity ms beibr«« If, tfaeniforey r be the 
tension of vapour at the temperature F^, and S^ its^specifici gp-ii 
vify, wehave . / ; . ^^ 

F + 448 , Q ^., Q ^ -^ F + 448 ' ' ' 
F + 448 T F'+ 448 r ., 

Hence it is impossible that the specific gravity of vapour <^ 
be accurately proportional to its tension ; and this follows qo^ 
fT0m any new principles, but from what has been allowed ]^y, 
eteiy pnilosopher. We may, therefore, safely affirm, thai^ tj^e 
table of the specific gravity of aqueous vapour Dr. Thomson ^as 
c(^mputed in nis present paper for the rectification of the specific 
gtavity of gases, cannot be correct. , 

jif, as Gav-Lussac makes it, t-ie specific gravity of vapour at 
212^ be I-, that of common air at the same temperature, then the- 
specific gravity of the vapour in any gas over water at the tem- 
perature jF'' will be 

5 t' 660 55 t' 



8 SO F' + 448 4 (F' -r 448)^ 

supposing that the tension at 212°, and the elasticity at F^ are 
each 30, and the specific gravity of the atmosphere at 212° unity. 
Should the specific gravity of the \apour be required when that 
of our air is unity at any other temperature J] it may be had by 

multiplying the preceding expression by •^-~--, which will make 



it 



660 

(f + 448) . r' 



48 . (F' + 448)" 

The atmosphere at 60° being 1, the specific gravity of vapour 

at 32° = ^i^J = -00441, which exceeds -00314 given byDr- 

TTiomson in the ratio of 8 to 11. In cases far above 212°, the 
ilifference will be much greater. J. Herapath. 



Article VIII. 

On Right Angled Spherical Triangles. By Mr. James Adaias. 
(To the Editor of the Annals of Philosophy.) 

SJJl, Stonehousty near Plymouth^ March 3, \BSfL 

If, in your opinion, the following demonstrations of the tlieo- 
rems relating to right-angled spherical triangles independedSf of 
supplementary triangles, merit a place in the Annals of Phit^ 
phy, their insertion tnereiu will much oblige, 

Tour humble servant, ' . "[' 

James Ada-m^I^^ 



wa.i 
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)»ii .<' ' '--^KltglH Angled Spherical TriaHgi^. 

'" '' t; ftomatiiyboiht E in the straight line 
O A, draw C K,F at right angles to O A, 
and make E C the hypothenuse, and 
EF the biase o{ a right angled plane 
triatigle. Join O C and O F ; then draw 
F C perpendicular to O F, and equal to 
the perpendicular of the said triangle, 
and join O C, which will be equal to 
O C; forO E^ + E C* = O CS O E« 
+ E P = O F«, and O F« + F O^ = 
(OCO* = O E* -1- E F* + (F CO* = 
O E* + E C^ ; therefore, O C'= O C. 
2. With the radius OC or OC^ and centre 
O, describe the arc C A B C, intersect- 
ing O E and O Fproduced, in A and B ; 
draw H A I and B D G parallel to C E F, 

intersecting O B, O A, O C, in the points H, I, D, G ; also draw 
B-G^ and H V parallel to F C, intersecting O & produced io 
G'and T, then will EC, EO, A I, 01 ; D B, D O, A H, O H; 
FC, F O, BG', O G''; represent the sines, cosines, tangents, 
and secants, of the arcs C A, A B, and B C, respectively, or of 
their corresponding plane angles at O. 

3. Conceive the planes O H I' and O A I to be folded in the 
lines O H and O A, so that the points C and C\ or G and G', 
or I and V, coincide when raised up, which they can be made td 
do, because O C is equal to O C^ (art. 1) ; in hke manner O G 
is equal to O G', and O I to O I' ; then a spherical triangle 
ABC will be formed whose sides A B, B C, C A, will have the 
common radius O A and centre O. 

4. Now since three straight lines CE, EF, FC, meet one an- 
other, they are in the same plane E F C (2 11 e), therefore, and 
by construction, C F is at right angles to E F and O F, whence, 
C F is at right angles to the plane O A H (4 1 1 g) ; but C F is 
in the plane O H T; therefore, O H F is at right angles to the 
plane O A H (18 lie); hence the spherical angle A B C is a 
right angle (def. 6 11 e). 

5. Since JE C, E F, are at right angles to O A, the common* 
Intersection of the planes O A H and A I, the angle C E F ift 
equal to the spheric angle B A C (ibid). 

6. The straight lines D G, D B, B G', and A I, A H, H T, 
b^ing parallel to the straight lines EC, E F, F C'', respectively, 
theplane triangles G D B, I A H, C E F, are similar (10 1 1 e). 

■, Tne preceding construction, 8cc. being understood, the student 
will not find any difficulty in what follows : 

7. In the right angled triangle C E F, we have rad. : E C ^ 
sin. F E C : F C ; thait is, rad. : sin. AC:: sin.' B A C : sin. 
B Q I thereforg, rjid. sin. B C = sin. B A C sin. A C. 

8. In the right angled triangle I A H, ^9^ \x%n^ t^^«\ ^X v. 



COS. H A I : A H; that is, rad. : tang. A-C :t cot. B A C : tan. 
A B, or rad. : tan. AC:: cot. A C : rad. :: cos. fi A C : tan* A B, 
therefore, rad. cos. B A C = cot. A C tan. AB. 

9. In the right angled triangle G D B, we have rad. : tan. 
BDG::DB:BG; that is, rad. : tan. B A C :: sin. A B : 
tan. B C, or rad. : tan. BAG:: cot. BAG: rad. :: sin. A B : 
tan. B C ; therefore, rad, sin. A B = tan, B C cot. BAG. 

10. In the similar right angled triangles O B D, O F E, we 
have O B : O D :: O F: O E ; that is, rad. : cos. A B :: coff. 
B G : cos. A G ; tlierefore, rad. cos. A G = cos. A B cos B C. 

In like manner, if the angle B G A enter into the process, we 
shall have 

11. Rad. sin. A B = sin. B G A sin. A G. 

12. Rad. cos. B G A = cot. A G tan. B G. 

13. Rad. sin. B G = cot. B G A tan. A B. 

H-D 4. Q ^ -D A r< *»°' A B cot. A C tan. A B cm. AC. 
. By art. o, cos, B A C = = -— : — -—— ; 

•' rad. rad. am. A C 

I i. m TJ r« A rad. am. A B rad. cos. A B ,, - 

by art. 11, sm. B C A = — : — --r;— = - — . ^ _, . p , therefore 

•^ am. A C sm. A C cot. A B' 

COS. B A C cos. A C cos. BCi /^.i/w a r^ 

-' — iTTTT = — TT, = 3 — , because (art. 10) cos. A C =: 

sin.BGA COS.AB rad. ^ ^ 

— ^ : hence we have rad. cos. B A G = sin. B C A 

rad. 

COS. B G. 

16. Bv art. 9, cot. B A G = '^/"l^^ ; by art. 13, cot.BC A 

" ' tan. B C •' 

rad. sin. B C ^, « , t> ri a '*^** ""I- *"»• -A B 

= ^r-s— ; therefore tan. B C A = _^ „^ . = — : — =777- • 

tan. AB ^ cot.BCA am. B C ' 

^, .„ tan. B C A tan. A B tan. B C rad.» u x l ^ 

then will ^ „ . ., = -: — T-5— : — =77, = A p ^ 11 r. > ^^^ hy art. 

cot. BAG sm. A B sm. B C cos. A B cos. B G' •^ , 

10, COS.AB cos.B G = rad. cos. A G ; therefore, _^' . _ ?± 

' . ' ' cot. BA O u 

rad. 



-, from whence, rad. : tan. B G A :: cot. B G A : rad.*:: 



c«k AG 

cos. A G : cot. BAG; therefore, rad. cos. A G = cot. B C A 
cot. B A C. 

16. The reverse of art. 14 will give rad. cos. B G A = Bin* 
BAG cos. A B. 

17. By comparing the articles 9 and 11, 7 and 13, 10 and 16, 

8 and 14, 12 and It), and making radius unity, we have the foI» 

lowing equations : 

\n f ^*^' BG A sin. AC \ 
sm. AiJ = <^^^^ B^c tan. BG / 

■nn / sin. BAG sin. AG \ , :• 

sm. 15U = ^^^^ BGAtan. AB / 

\n /coa. AB cos. BG \ i > 

COS. AC = ^ ^Q^ B^Q ^^^ BC^ 1 ^^. 

x> A /> fsin* BGA cos. BG ") 
COS. BAG = -^^^ AC \«BL iA S 

COS. BC A « -^^^ ^c \Mk-liG S 



iU4 
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18. Thfe above equations^ 10 iii number^ contiiinall fbe combU 
nations that can be made qut of the sides and angles of the rigVt 
anded spherical triangle ABC, yiz. A B, B C, A C, B A G, and 
BC A, which may be arranged in the following manner : 




AC 

BAG 

BCA 



BC 

BAG 

BCA 



AB 
AC 
BAG 



AB 

BAG 

BCA 



AC 
BC 
BCA 



19. Baron Napier's two well known rules relative to right 
angled spherical triangles are comprised in the equations, art. 17, 
the left hand side of each represents the middle part, the riglit 
hand side composed of tangents and cotangents ; the adjacent 
parts, and those containing sines and cosines^ the separated 
parts. 



Article IX. 

On the Mathematical Principles of Chemical Philosophy. 

By the Rev. J. B. Emmett. 

{Continued fr07n vol, L p. 88, New Series.) 

In the former papers, in the numbers for August, September^ 
November, 1820, and January, 1821, 1 have explained tne cause 
ef the expansion of solid matter, cohesion, and crystallization, on 
the supposition tliat the force of attraction which is concerned, 
is the same as that which produces planetary motion^ and that 
caloric is real matter. Before proceeding to the consideration 
of liquid and gaseous bodies, the atomic theory, and chemical 
action, I shall demonstrate that there is not in matter any forec^ 
except that which varies inversely as the square of the distauM^ 
«nd that the effects of heat cannot possibly . arise from aoj 
motion existing among the particles of matter. I shall, thqie- 
Ibre, commence with the consideration of the action of corpus- 
cular forces in general . 

i There is a remarkable difference between the action of corpus- 
<sular forces and of those which act between seasihle masses. q£ 
matter ; for example, a large mass of glass exerts no ^nsiji^ 
force upon bodies which are placed very near to it, provided 
there be a sensible distance between them ; but take a capillary 
tube of the thinnest possible glass, and immerse one end of it in 
water, the fluid will rise to, and remain at a certain height^ 
which altitude is found, by experiment, to be inversely as th& 
diameter of the tube, exactly or very nearly : hence tnere is a 
superficial attraction between the^glass and Uie fluids whiclx^^x^. 
much exceeds the weight of ^lat^i. 'IXvaX XJKtf^ ^^^ok^r^ss^ '^^i- 




f9f ,,....:.-...■ .M a^«v^•3.■£l»^ae«^•?t*f„,,,^,^ 

fmticely n^perficial ia^ evident: take a; thick.jtu]^ ha)riy;ig;^ 
f^t^me opening aiuidie water will rise no lugb^^ , ^■- ^, ^,\' 

A steeL wire of 1-lOth inch in diameter, will ]ific a weight ;pir 
l^veral; hundred pounds without breaking ; therefpife.the attra(>- 
.tion between two circular discs of steel of 1-lOth inch m diame- 
ter exceeds by many million times the weight of a disc^ having 
the same diameter, and a thickness equal to the diameter of one 
particle of steel ; yet the attraction of two large masses of steel 
IB almost insensible, if there be any sensible distance between 
them. These have been supposed to arise from a force which 
varies inversely as the cube or fourth power of the distance ; 
such a force does not exist, as will appear from the following 
reasoning, which, depends upon four phenomena. 

Phenomenon 1. Place together the surfaces of two perfectly 
plain plates of glass ; on separating them, their mutual attraction 
will be very sensible, even if a single fibre of silk be interposed ; 
it acts in vacuo, or in the air. 

2. A drop of any liquid will adhere to the under surface of a 
horizontal plate of glass or metal. 

3. Two drops of any liquid, as mercury, water, 8cc. placed 
npon a horizontal plate of glass or metal, and very near to each 
other, approach and unite into one drop. 

4. When two gases which do not combine chemically, as car- 
bonic acid and hydrogen, are placed in a vessel in the order of 
their specific gravities, they soon attain a state of perfectly equa- 
ble mixture. 

From phenomenon 1, solids exert upon each other a sensible 
force of attraction, when their surfaces are placed in contact 
with each other, which vanishes when the distance becomes sen- 
sible. Since all liquids expand by heat, and contract by cold, 
and since the quantity of the expansion is sensible compared 
with the efttire volume, the particles of any liquid cannot touch 
each other at the ordinary temperature of the air, but. are at a 
distance which bears a finite ratio to their diameters : at that 
distance, phenomena 2 and 3, their mutual attraction very 
sreatly exceeds their weight, and from 3 is sensible at measura- 
ble distances. 

From phenomenon 4, the mutual tendency of gaseous particles 
to each other exceeds their weight at a distance which is many 
times greater than their diameter. 

Suppose these effects to result from a 
force which is inversely as the cube of 
the distance.' Take an evanescent or 
elementary pyramid CAD, whose ver- 
tex is A ; let a corpuscle be placed at A ; 
take two sections K L, G H, parallel to 

e»cb other; and let these sections be cf^^ 

mraneeeent plates of matUx oi e^^. "^ 
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MckiteBfl. ' tti^arcia K L : area G H :: A L* : A tl« but ftmie of 
a pfurticle at L : force of a particle at H :: A H' : A Lf: compoinid 
iKese prbpOrtions, and the force of K L : force of G H :: A G r 
A L. At A erect a perpendicular A N ; take L I : FH :: force of 
plate K L : that of G H ; and draw the hyperbola M I B, whoge 
ordinates L 1, H F, D B will be as the force of attraction of the 
sections at those distances ; therefore the area B I L D will repre- 
sent the force of the frustum C K L D; consequently the force 
of the whole pyramid to a particle placed upon the vertex is infi- 
nite, since the area B O M N A C is infinite. 





Take now two equal spheres of the same matter, ABCD, and 
abed; let P be a corpuscle at a certain distance from ABCD, 
p one in contact with abed; take two elementary cones passing 
through the centres and equiangular, APE, ape; let A C =3 
C K of the former figure ; and in the same, let a/) = G A ; then 
the force with which P is attracted : force with which p is 
attracted : area B I K C : area F M N A G :: a finite area : an 
infinite one ; therefore the force with which a corpuscle is 
attracted will be infinitely greater in contact than at the least 
possible distance. Therefore if the attraction be finite in con- 
tact, it vanishes when the corpuscle is removed to the least pps* 
sible dist^ce from contact ; but if at any distance it be finite, it 
must be absolutely, and without any exception, infinite in con- 
tact. By observation, the force of cohesion is finite ; but by 
phenomena 2, 3, and 4, the attraction at a distance is fijute; 
therefore if the force be inversely as the cube of the distance, it 
must be infinite, which is not the case. But such a force does 
not exist. 





JjCt A B C, a 6 c be two unequal spheres, having the samadftjaie* 
si^, the force of attraction be\T\g Viwei^^^j «& vi\^ ^.x^cjfc "A '^•^ 
distance; let P and p be cotpusde^ wxiA^A^ i\\x»X&^ ^^ 
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^uect to each ; in A B C, take any two elementary pyramids 

ji.I)EB, BEFC; and in a b c take two respectively situtlar 

and Birailarly situated ouea a de b, b ej" c; in , eacb of the solid 

ures A D E B, a deb, the number of similarly situated parti* 

IS or points is as the cube of the homologous lines ; that is, 

s number ill A D E B: that iua(f eb :: P E' : p e' oi &b R'> : 

^ (R and !■ being the radii of the circles), but the force of each is 

» e'' ; P E' ; therefore, by compounding the proportions, tha 

•ceof ADEB: that ofad eO ■.:K= r" -.r' R^ :: ! ; 1 ; and the 

entire solids may be divided into an equal number of similar aod 

Similarly situated elementary pyramids, each of the correspond- 

■ng pyramids of one attracting equally with one of the other ; 

iherefore, the entire attraction of the two spheres will be equal, 
rhen the corpuscles ave placed at dititances which are in propor- 
ion to their radii. Take, therefore, a globular vessel filled with 
^ liquid, and of a large diameter, as one or two feet ; find from 
the density of this body in its solid and fluid states, what ratio 
tjbe distance between its particles has to their diameter (this is as 

*/  j and place a particle of matter in this ratio from the 

igjbbe ; it will be equally attracted by it, as it would be if im- 
laersed in the liquid ; and more, if nearer ; but at this raUa.of 
iistance from the corpuscles themselves, the attraction exceeds 
the force of gravity by phenomeiia. 2, 3, and 4 ; theieSotst it 
^ght to be attracted to the globe, but no s*ich eflect takef 
^lace; therefore there is no such force. In addition, if thma 
vere, it would not be pnrely corpuscular, but Would be atfeotad 
h^ the mass ; let there be two spheres of equal density, wbtna 
abunetere are A and B, and the distance between their centres 
it ; JD being in a constant ratio to their diameters ; the /oroc >of 

JJtraction will be as - ^ — or as ^^ i.e. as A' ; therefore, ifthe 

Jorce acting between two spheres of considerable magnitude be 
insensible, when there is a considerable distance between thenOf 
much more will it be insensible when the spheres are very moch 
Wduced, and the same ratio of distance remains. Form now* 
spherical drop of a liquid of particles of a given magnitude /sMd 
suppose its tendency to a plate of glass, phenomenon 3, to 
teceed its weight. Diminish the magnitude of the particles, and 
the tendency of each is as D^, and the number in a section of a 

given magnitude is as -^^ therefore the whole tendency dimi- 
nishes as D ; since then at a considerable distance this force is 
Wmost insensible in large spheres, it cannot produce pbehome- 

iwn 2. In the same manner, unless the force vary as =j at the 
. It cannot produce p\iet\OYttfti«n\ 'i,'i , w.^ ^I'S.A. *fiS.V{ *i» 
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The forcey therefore^ Tarying as the invetse cube or foardi 
power of the distance, does not exist ; if it did, it would not b0 
able to produce the observed effects, as it could not be purelr 
corpuscular ; but these forces are purely corpuscular, and depead 
Hot upon the mass of matter concerned, but merely upon die 
intensity of the attracting force, and the absolute distctiice of one 
attracting surface from another. This: action will b& considered 
in the next paper : in the remainder of the present coibmunioa^ 
tion, I shall proceed to an examination oi the nature of th A 
vibratory motion whicb has been supposed to ptoduce die pll6^ 
nomena of heat. . - 

In a former paper, I examined some= parts of tbis^ hypotheMg; 
and stated some reasons which induced me to adof^ttnat which. 
supposes heat to be real matter : I shall now demonstrate this 
intestine motion to be impossible. The particles of &11 matter 
ere known to attract eacb other ;' and the directioti of the foTCt 
is invariably that of right lines meeting at the centre of the bodj^ 
if spherical; and always-' ineetidg in it; therefore, when twa 
bodies, whatever be their ma^itude or figure, attract each other>. 
they move in a right line which passes through them until thcfjr 
come into contact ; after wbioh, they remain art- rest. Now if 
sulphuric acid and water be n&ixed, heat is- excited; atvd thft 
volume is diminished: th^ particles, • therefore^ are -nearer -to 
€ach other than they- were before mixture. If the heat excited 
result from any vibratory motion, it must eontinue so long ad tku^ 
heat can be perceived ; it, th^efore, cannot be a motion wbidll 
is in the direction of a right line joining the centres of the paili^ 
€ies ; for this brings them together, and produces a state otreet( 
die vibrations then must take place in a direction which' m 
obliq[ue to this line. Let us, therefore, see what sort of modonitt 
possible. That one particle cannot oscillate about another as it» 
centre, or abont the centre of gravity of the two, is too evidaiit 
to rehire any proof; but one may oscillate between two. Let 
A tod iJ"- be two equal particles of matter .. i 
fAaced at any given distance from each A ' tt 
«ther; a thirds S, may be made to oscillate J • ">** 
between them in the right line C D, equi- • 
distant from them, and. at right angles; let 

fte force of atCraclion vary as ^ (D "being \ 

the distance, and » the index) ; but E and 
F,.and£ and A,, and A and F, will always 
attcadeacli other ; let B .be at £.; .the force 
with.wbichi itiacta upon A and F to bring them together, or ift 

ibe direction AT, is as y^^^^, ; while A and F attract eacb othgjr 

ih-lhe same direction,, force being ^a 'X¥*''» ^^'^^^'^'^^ ■^^^'^^^^^^**^- 
perfectiy firee £rom all resiBtance, iDcie Tao^\Qxi ts»a\. ww^ 
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__^ will soon come into oantact, and of cofirse 

'jKsorve ft state of rest. And if more of tbese eysteme he «44b<^ 
^d systems themselves be made to oijoillate, a state of re^t i)>iU 
be BttHined very speedily and sooner in a large mass t,liaQ 14 a 
■nailer ; but a large body retains it.a heat longer than a snjallfv 
QBe of the same kind of matter, The only motion that can b« 

Ermanent is one of revo- 
ion. Let two particles 
A and B, equal and simi- 
]|U| revolve inanon-resist- 
iDg medium ; their revolu- 
tion round S the common 
oentce of gravity, and the 

centre of their common ^, 

srbit may be continued indelinitely. Add another system, ec|^ivi 
i^d similar, revolving round their common centre of gravity s^ 
jvin S s, and bisect it in T. The motion of each system migU^ 
«oatinae independently of the other; hut each particle of one 
^ing attracted by each of the other, the two equal systems must- 
Approach each other in the direction S s, and soon destroy each 
Qther's motion, except they revolve round T tlieir common centre 
H^ gravity : add more systems, and they must all revolve round 
Ijte common centre of gravity of the whole. If, therefore, any 
body be not at the absolute zero of temperature, there must be a. 
fBOtionof the whole of its parts round its centre of gravity, which 
W s(dids is impossible, ana in liquids and gases would be evident 
liy vortices which of necessity must produce mechanical etfectg, 
wbich is not the case. Besides this, the motion could only exist 
in a non-resisting medium ; under the pressure of the air, an^ 
llie weight of the body, it must be instantly destroyed. A sojid 
could not retain its heat for many hours, since all must attain.a. 
state of rest in nearly the same time. This motion is also |^-. 
IBCally impossible, if the force of attraction be supposed to vary 
iaveraely as the cube of the distance ; for if a body revolve round 
ft centre offeree, and be so attracted, its orbit must be a circl^i' 
or a logarithmic spiral, the former only being permanent, and 
tevolving in a circle, if it be disturbed by any other force, whicji! 
it must be by the attraction of adjacent particles, the weight w 
Sie mass, and pressure of the air, it becomes a logarithmic s{>1t4^ 
^proachtng to the pole ; and attaining this, all motion ceases ; 
and when this is the case, the body becomes absolutely coH, 
in addition, whatever be the force of attraction, since cohesion 
^nishes when the particles of a body are separated to the leaf>^. 
yloBsible distance from contact, it is absolutely imposaibl^^i^^ 
there to be any cohesion in solids if the particles have any ss^b^, 
taotion, since they never can touch each other. A motiQii .()f , 
tbia sort, therefore, cannot coi:\tmue •, m\6. a ■w'lli ctase iu oegdj, 
tile same space of time lu a\\ m^sse^ ol'Ccie %Mv\e.-aisi,vvei,^T^.- 
-niofjon itself may be now ptoveitQ^ife^v™'^''**^ *^^ 
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exiM, to produce effects quite the reverse of those which ue 
observed m the phenomena of heat. 

From what hvt^ beeu said, it is evident that were there no 
resistance to this species of motion, it could he permanent only 
when the force of attraction is inversely as the square of the 
distance ; but in a resisting medium ; that is, under the pressure 
of the atmosphere, and the weight of the parts of the body thero- 
selves, the motion must cease after very lew revolutions. Con- 
sider the weight of the particles alone; this will give them a 
tendency to describe a parabola in the higher part of their orbit ; 
then in the lower, the action of gravity counteracts the tangen- 
tial force, and ultimately must destroy it ; and even in hquids or 
gases, it is evident that there is resistance enough almost 
iQstandy to destroy all motion ; and as the quantity of resistance 
thus opposed to the motion of the particles does not depend upon 
the volume of the liquid, but upon its density, the magnitude, 
and velocity, of the particles. If two unequal volumes of the 
same liquid contained in similar vessels be heated to the same 
temperature, the motion will be destroyed, or the heat will cease, 
at the same moment in each ; but by experiment, the heat coop 
tinues longer in the large than in the small volume. Again : 
since the force of attraction acts only in right lines, which in 
spheres are directed to their centres, it is quite impossible upo& 
any principle that it can give rise to any sort of rotation imat- 
ever ; since this can be produced only by a force acting obliqaelv 
to that of attraction ; for any number of bodies attracting each 
other, and at liberty to move, will move towards their common 
centre of gravity only : there is, therefore, no cause whatever tQ 
give rise to any motion of rotation. 

But even supposing the motion itself possible, the effects will 
not coincide with the phenomena of nature. The great pheno- 
menon to be explained is this: All bodies, whether solid, liquid, 
or aeriform, are increased in volume by increased heat, tuid 
diminished by reduction of temperature ; therefore, the spaces 
through which the particles move are greater at a high than at a^ 
low temperature, and the velocities are supposed to he quicker. 
Let us see how f^r this can result from the known laws of csrvih 
linear motion. Let two 
bodies A and a describe 
respectively two circles 
A B G, n h g, with uni- 
form motions ; the cen- 
tres of force being the 
centres S and s of the 
circles : let AB, a b, be 
two evanescent arcs, 
wirich are described in 
fire same portion of time ; from B aui b 4ia.v,- ^t i^ev^fe'^Svc-'^Sass- 




'9C^^4, iBAd ebmplete thepandlelograBls CD; «<{? jmi'A'B'^'tft. 
By the nature of centripetal force, it is ineacb-a* B B z-d bt,' 

. Now A C : chord A B ;: chord A B : AG .-. A.C = *^'^? , 

 » ., • cfaoid* ah 

. Similarly a c =s • 

- • Since the evanescent chord is equal to its arc, the centripetd 
-florce with which A tends to S : that with which a tends to 9^: 

''^ Again, since the arcs described in the same time are as 
the .velocities V and v, centripetal force at A : that at a :: 

AG ag "R r 

' . If T and t be the periodic times, centripetal force of A (P) : 

R r 

'oetitripetal force of a (/) :: 55- : ^- 

Hence if the times T and t are respectively as R" and t^, the 
t^locities arfe as ■jj;^r7 ^^d -j;;^:^: ^^ V and g;^^ and the centri- 

ifetiil force F is as grrr-i* * 

I^ therefore, the velocity of a particle be increased by heat, it 
k .greater at a remote than at a nearer distance from its centra 

*of f6rce ; and in this case ^;^:37 must have a negative index, or 

2 n must be less than 1 ; therefore grrrr naust be as 1 at titt 

least, or centripetal force nmst increase with increased distance, 
Jf such a force as tbi& fisted in the particles of matter, its 
.effects upon the moon would be very great, as may be proved by 
phenomena 2, 3, and 4. If the force of gravity vary inversely 
«8 the square or cube of the distance, the greater velocity attains 
in the smallec orbits ; which is highly inconsistent with the 
.phenomena of the soUdification of liquids by cold. And in all 
.cases, if the iqotionbe obstructed, i. e. if part of the centripetal 
force be removed, the consequence is a diminution of the orbit, 
which is changed into a spiral^ in which all motion soon ceases, 
as the bodies, ultimately come into contact. If, therefore, this 
were the cause of heat, the pressure of the atmosphere wooU 
icon destroy the motion, and the body would arrive at the tiru 
zero of temperature. 

The phenomena of combustion furnish UB with another aigiu 
Aent wnich is fatal to this hypothesis. Wann a grain of Bandy 
not.to ig^nition, and let it fall upon -a piece of dry phosphorys ; it 
will set it on fire, and the whole will be consumed ; intense i»ai 
will be liberated ; this may c(»nmunicate heat to larger manjni 
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of combustible matter^ and produce a fire of unlimited magnitude.. 
If this be the result of any motion, the whole must have been 
communicated from the single gmin of sand, for from the union 
of the particles of the combustible body with those of oxygen, 
no such motion can possibly result ; and every person who is at 
all acquainted with but the first principles of mechanics must see 
that such an effect is utterly impossible, and absolutely opposed 
to every known law of the communication of motion, it being 
quite impossible that the motion given to a small mass of matter 
can communicate a greater in greater masses, which must be the 
case, if the cause of heat be motion. Still more impossible is. 
the existence of a mere vibratory or undulatory motion. 

In the above researches, perhaps, I may not have describecT. 
the sort of motion which is intended ; the reason why \ have 
selected that of rotation is, because it is the only one which can 
have any permanency, and has been more particularly defined 
by some writers, than either vibration, undulation, or any other 
that has been supposed ; and in general, the intestine motions 
that have been mtroduced to explain the phenomena of heat 
have been expressed in such vague terms, and in a manner so 
totally destitute of precise definition, that it is impossible to 
collect any thing that will enable any one to submit it to a 
mathematical inquiry. I have, therefore, selected that which 
of all others is the most likely to answer the conditions, being 
the only one that can be permanent, when there is no resistance 
opposed to it. - 

In the next, I shall apply the principles to the constitution of 
liquids. 

{Tole cotUmued.) 



Article X. 

On Diaspore, By G. B. Sowerby, FLS. 

(To the Editor of the Annals of Philosophy,) 
SIR, 

A SECOND mass of this curious and rare mineral has just 
felleninto my hands : it is a remarkable circumstance that the lo- 
cality of a mineral so extremely singular, and at the same time so 
well characterized, should have remained for so long a period 
unknown ; for it will be recollected that the only mass hitherto 
known had come accidentally into the hands of M. Lelievre,and 
that from this specimen, whatever small bits exist in collection 
have been broken. From the data which I have with this speci- 
men, I think I shall be able to trace its precise locaUty. 

Mr. Children has been so obliging a;g to^xxb^'^cX^waaHsas^ 
New Series, yol. hi. 2 ¥ 
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ments to a critical examination by the blowpipe ; and he has 
favoured me with the following account of his experiments. He 
will probably take advantage of this opportunity to complete a 
new analysis of this mineral, which he will communicate to you. 

I am, Sir, yours, &c. 

G. B. SOWERBY. 

Examination of the above by means of the Blowpipe. By J. G. 

Children, FRS. L. & E. FLS. &c. &c. 

Specific gravity = 3*205, which is probably a little too light, 
as some very minute air bubbles adhered to the specimen after 
immersion in water which I could not completely detach from it. 

Alone in a glass tube decrepitates violently, splitting into 
minute fragments with a sudden explosion. At first but little 
moisture is given off, but when the bottom of the tube is nearly 
•red-hot, abundance of water condenses in the upper part. Hie 
water has no effect on blue litmus paper. The assay loses its 
colour, more or less, by heat; and frequently becomes milk- 
white on the surface : the fragments do not brown moistened 
turmeric paper. 

Alone in the forceps , or on charcoal, it is infusible. 

With soda, on the platina wire, it gives an opaque globule of a 
dirty pearl colour, inclining to yellow, in the oxidating flame. 
In the reducing flame the globule is almost black externally ; 
internally dark-grey, inclining to brown. The assay in this expe^ 
riment was pulverized ; sodaTias scarcely any action on a frag- 
ment. 

With borax, on the platina wire, in the oxidating flame, a 
fragment of the assay dissolved with difficulty in a large propor- 
tion of the flux into a perfectly transparent glass, which was 
yellow, while hot; quite colourless, cold. In the reducing 
flame, the glass retained its transparency, and was colourless 
both hot and cold. 

With salt of phosphorus, on platina wire, in the oxidating 
flame, the pulverized assay dissolves slowly into a perfectly 
transparent glass, which is deep-yellow, while hot, quite colour- 
less cold. In the reducing flame, the glass is colourless both 
hot and cold. No silica skeleton nor residuum is left, nor does 
the glass become opaque by flaming with either of the two last 
fluxes. 

With nitrate of cobalt, a fine deep-blue colour. 

With horacic acid and iron, no trace of phosphoric acid. 

!Berzelius states that the fragments of a small piece of 

Lelelievre's diaspore, " heated to slight redness," restore the blue 

colour of reddened litmus paper. (Use of the Blowpipe, p. 227.) 

I did not, however, find iW to*^^ \!a.^ c^^^^^sA^kiRxwire Mr. 

Sowerby^s mineral petfecAy ^.^e^ Va ^HX» lA.iyvsyp.'^^ ^Vtttatt«t\ 

with the diaspore of LcUott^. 
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Article XL 

On Cadtnium, and the Sources of procuring it in Quantity. 

By Mr. W. Herapath. 

(To the Editor of the Annals of Philosopki/,) 

SIB, Bristol, 56, Old Market street, April 1 , 1829. 

When reasoning on the properties of cadmium, its volatility 
in the metallic state, and fixidity as an oxide, I expected to meet 
with it in the sublimed products of the zinc smelting house. I 
accordingly visited onem this neighbourhood, and brought away 
some specimens, among which I have discovered the metal in 
much larger quantity than it has hitherto been obtained, varying 
from 12 to 20 per cent, being six times more plentiful than in 
the richest substances examined by Stromeyer. 

It may be proper here to mention the exact situation in which 
it is to be met with. I believe it is well known that zinc is 
reduced from the ore by a sort of distillation, the calamine with 
small coal as a flux being introduced into a pot closely covered 
on the top, but having a tube leading from its bottom into a 
vault below ; just under this, there is a vessel of water placed, 
and a moveable tube is kept lojig enough to reach from the short 
tube nearly to the surface of the water. 

The workmen are not in the habit of. connecting the two 
tubes until what they call the '* brown blaze*' is over, and the "blue 
blaze " begun : this brown flame is owing to cadmium absorbing 
oxygen ; it sublimes, xind is attached to the roof of the vault, 
but in the greatest quantity immediately over the orifice from 
which it issues ; it is mixed with soot, sulphuret of cadmium, 
and oxide of zinc. The colour is a, compound of brown, yellow, 
black, and white, varying with thie quantities of the different 
substances which enter into the mixture. 

To obtain the metal, I have used the following process : Add 
to the subhmate an excess of muriatic acid ; filter and wash the 
residue ; add the washings to the hqiiid ; evaporate to dryness 
to get rid of the excess of acid ; redissolve in as little water as 
possible, filter again to separate the insoluble part ; introduce % 
plate of zinc, and the cadmium is precipitated in the forin of 
small leaves. In reducing these to a mass without loss, I have 
found considerable difficulty firom the volatile nature of the 
metal. Sec* I followed Stromeyer's process, until I found that 
the globules which sublimed into the cold part of the tube were 
more malleable, and did not, as he describes, scale off when long 
hammered ; I, therefore, put the spongy ^tec\^v\a^^\»^3^ Vi.^^ssbCT- 
glasiis tube (closed at one end), toee\)DL^i.m\k ^^lXSw^V^jsss^^t'^'S^^^^ 

2f^ 



oir wa^ ; and kept the end containing the metal in diemdriieat 
cf )Ei common fire-grate until the whole of thecadmitini'ivtts-Bnb- 
limed into a part of the tube very near where it w«b red-hotl 
After throwing out what remains in the bottom (and which may 
be*done without danger of losing any of the sublimate,- as th^ 
adheres very firmly to the glass), introduce some wax, and heiLt 
it gently ; while the wax is in the act of burning, the metal will 
melt and form a button, if assisted with slight agitation ; it 
should be allowed to cool before it is taken out. Us colour is 
such that those of my friends who have seen it supposed it to be 
silver; but when compared with a piece of that metal it has a 
blue cast. The bottom and sides of the button are covered with 
fecets, having exactly the appearance that it would assume if it 
had been struck on every part of the surface with a small faam«- 
mer. When examined with a strong lens, the superficial crystsds 
resemble stars, each having a nucleus from which six $picuke 
radiate. I have inclosed a lamina for your examination ; you 
If ill perceive that it is more malleable than Stromeyer found it; 
it is very probable that his contained a little zinc. The specific 
gravity at 62° of the specimen from which this piece Was cut, 
Was 8-677. 

As to the weight of the atom, Stromeyer calls it 6*9677, but 
his analysis gives ' 

Carbonate 7-05 

Sulphate 7-05 

Nitrate 6-93 

Chloride 7-16 

Phosphate 6-89 

Oxide 6-96 

Average •••..•••.•...«?.••• •.t.!> •• •.•• 7*005 

From this, I think, we might infer, that the true number is 7^ 
at least in the absence of a greater number of experiments. He 
has stated, ilwwafe, vol. xiv. p. 271, that ''the precipitate formed 
itotn muriate of cadmium by carbonate of ammonia is insoluble 
m an excess of carbonate." This has beeii contradicted by the 
late Prof. Clarke, Annhls for March, p. 196. In order to setthe 
question at rest, I made some muriate of cadmium, both of the 
aubstaaces being pure; then put 1-lOth grain into two watch 
glasses, adding a few drops of water to dissolve it. I poured 
i]|>Qa it a solution of carbonate of ammonia (saturated at 60^) 
until it amounted to 227*1 7 'gr. it appeared to have dissolved a 

J art.; but having stood 12 hours, it was decanted, washed; totd 
ept at 150° long enough to evaporate any carbonate of kniivlonTit 
ieft in it; the residue was '08. Now as •! gr^n of mtrriate'of 
i^dmiuih is equal to '084 c^xV>OT\^\.e, ^\vY^^'Kav^iWKK)4 <^ 
to be dissolvea, instead of t\ve u\\aNCfv4ato\^ ^ittot^ ^l vsx^^^fefc^. 
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ii catiaot be more soluble than one part id 56792, so near 
a|iproaohing ta insolubility as to lead to the conclusioa that Brl 
Ckrke was io error. 

In one instance when subliming the pure metal, the top of the 
diass tube was not closed, and it had been kept in the tire longer 
Sian usual ; upon scraping out the subhmate, mstead of metal, it 
consisted of purple, opaque, radiating, needle formed crystsJs; 
imagining it to be a carburet, I threw it into muriatic acid, where 
it dissolved without effervescence, and left no residue; it, therefore, 
must have been a crystallized oxide, but whether the oxygen was 
in a different proportion than hitherto found, I have not had time 
to ascertain ; but as 1 am engaged at present in experiments upoa 
the metal, in a short time you will receive an account of any 
thing which may be interesting. I csuinot conclude withou); 
offering an opinion as to the best mode of procuring it in suffi* 
<^ient quantity to be useful in the arts. As the cadmium rises 
earlier than the zinc, the first products of the distillation must 
contain more than the last ; if the tube was put up immediately 
upon the pot being charged, and the first few pounds of zinc kej^t 
separate, I have no doubt but the zinc smelter would find in it 
enough to pay his ej^penses in subliming it ; in fact, the addi- 
tional expense would be very trifling, as they do not sell the 
. sine in*the crude state in which it is found after distillation, but 
always melt it into lumps ; this is done in an iron pot, by putting 
an air-tight top to it, and increasing the heat, perhaps, 200^ 
which may be done with Httle fuel, they would accomplish it,k 
and thus be enabled to render the new metal at a price very little 
higher than they do zinc. I remain, Sir, 

Your most obedient servant, 

William Herapath. 



Article XII. 



On the Method of afjalyzhig the Ores of Nickel, and on a new 
Combination of Nickel with Arsenic and Sulphur. By /. 
Berzehus. 

(Concluded from p. 216.) 

III. Analysis of a White Ore of Nickel from Loos, in Nelsing^ 

land. 

This ore of nickel is not crystallized ; it is a white brilliant 
metallic mass, of a granular structure. There are two varieties 
which are very difficultly distinguished from each other. In one 
of these varieties, the grains ai-e rounder; it decrepitates in the 
fire with extreme violence ; when heated in a ^lajg.% t'^5Jck<^ ^jJssij^^ 
at one end, it leaves a mass resemAA\Ti^V\i^l^\xi\^^>'«^^*^'S?^ 
tion ofsulphurot of arsenic au\iV\m^^- Tsv^ ^^^^-^ n^v^*^ >^^ "^^^ 
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granular, but the grains are less equal; tihe fitmcture is by thi^ 
rendered less compact ; it has then the appearance of a cobalt 
ore, it decrepitates less, gives sulphuret of arsenic by di»titla- 
tion, and leaves a silver-white residuum. 

It appears that it is the first of these varieties whick was* 
examined by M. PsafF. The two first analyses which I am now 
going to describe were made on the first variety, and the- 
remamder on the second, as may be seen by the results. 

(A.) Analysis by Means of Nitric Acid. 

a. Forty parts of the pulverized mineral were treated with pure 
nitric acid until the undissolved portion appeared to be merely 
sulphur. The residuum weighed 1*38 part. The sulphur wb& 
burnt, and left 0*27 part of silica, or at least of an earthy pow- 
der. Tlie weight of the burnt sulphur was, therefore, I'll part^ 

b. The solution precipitated by muriate of barytes gave 28*77 
parts of sulphate of baiytes, equivalent to 3*96 of sulphur, which^ 

. added to I'll before obtained, make a total of 5*07 parts, or 
12'675 per cent. 

c. The barytes added in excess was separated by sulphuria 
acid ; and afterwards a current of sulphuretted hydrogen gas- 
was passed throu^ the solution, as long a sulphuret of arsetue 
"was formed, whicn was washed upon a weighed filter ; it was- 
well dried, and was weighed while mclosed in a covered platina 
crucible, irf order to prevent the attraction of moisture during its- 
cooling. It weighed 36*87 parts. It was afterwards treated 
with caustic ammonia upon the same filter; the ammonia dht^ 
solved the sulphuret of arsenic, leaving as a residuum the sulphar 
which was separated from the sulphuretted hydrogen during the 
experiment by atmospheric air, and the peroxide of iron of the 
liquid, which was reduced to protoxide. This sulphur was v/hite,. 
and weighed, when well dried, 1-17 part. The 36*87 parts, 
therefore, contained only 35*7 parts of sulphuret of arsenic, equi- 
valent to 21*75 parts of metallic arsenic, or 54*38 per cent, of 
the weight of the mineral. 

d. The solution deprived of arsenic, and heated to reoxidize 
the protoxide of iron, ammonia was afterwards added to it in 
great excess. It occasioned a precipitate of an olive-green 
colour; this was separated, and dissolved in muriatic acid : this 
solution was neutralized as nearly as possible, and the iron was 
precipitated by succinate of ammonia. The succinate of iron 
decomposed by heat in an open vessel gave 1*83 part of oxide 
of iron, which, when treated with soda by the blo^ipe, smelled 
strongly of arsenic. 

€. The amnioniacal solution was mixed with that from which 

the iron had been precipitated by the succinate of ammonia ; 

subcarbonate of potash wa^ powieA. VcvX.oS^.^'^xv^^Cc^ ^TOLmonia 

was evaporated. Tlie oxide o? mcV^\ ^Nvii ^^>i.^\^\ft.\N^^v^^ 

5'S2 parts. . . ,s . , . . 
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• fl -Tliis oxide was treated with muviatic acid^ and the solutioa 
evaporated to dryness ; the dry mass was redissol?ed in water, 
which leflt a white powder undissolved. This powder was arse^ 
niate of peroxide of iron, which, after heatings weighed 1 part, 
equivalent to. 0*44 part of raetallic arsenic^ and to 0*215 of iionv 
The quantity of oxide of nickel obtained was, therefore, 14*32 
pads, eqiiivalent to 11*27 of metallic nickel. In that which I 
nere estimate as pure nickel, there was a small quantity of lime 
which became evident when the solution of neutral muriate of 
nickel was mixed with an excess of subcarbonate of ammonia; 
but the quantity of carbonate of lime precipitated was too incon- 
siderable to be separated and weighed. 

The analysis then gives 

« 
Arsenic, ef 65*50 

Sulphur, ab 12-67 

Nickel,/. 28-17 

Iron, df. 3-63 

Earthy matter ., 0*61 

100-68 

The excess given by this analysis is undoubtedly owing to the 
hygrometric moisture containea in the sulphuret of arsenic at 
the time of weighing. This inconvenience would be, however, 
easily avoided by fusing the sulphuret in vacuo, if at the time of 
the solution of the ore, the formation of a small quantity of 
arsenic by the action of the nitric acid upon the arseniuret 
could be prevented ; this last circumstance renders the method 
employed in the analysis described quite inapplicable ; for it is 
not a question of approximations, but of results, as accurate as 
possible. 

(B.) Analysis by Means of Nitromuriatic Acid. 

The lime, found in the preceding analysis made me suspect 
a mixture of carbonate of lime with the ore. In the following 
analyses I have employed an ore of nickel which was powdered 
and digested in dilute muriatic acid, until all the carbonate of 
Ume was extracted. 

a. Ten parts of the nickel ore dissolved by nitromuriatic acid, 
left 0*55 part undissolved ; this was sulphur, which burnt with- 
out residuum. The solution gave 6*6 parts of sulphate of barytes, 
equivalent to 0*897, or added to 0*55 14*4 per cent, of sulphur. 

b. The liquid was then deprived of the excess of barytes by 
means of sulphuric acid. It was afterwards precipitated by 
caustic potash, added in great excess. The precipitate. Well' 
washed, was re-dissolved in muriatic acid, and the solution 
was mixed with caustic ammonia, until the oxide of nickel was 
dissolved. The ammonia left 0*98 part of .sub-arseniate of 
iron. This. dissolved in concentrated muriatic ajcid^'wvjdvc^tN^^;^ 

green appearance, which ind\catet& e^en'vet^ ^oisiSX. q^'^xj^:^^'?^ ^ 
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nickel; or cobalt^ when the acid is conc^ntratedf. Ti^s ^^ola- 
tion of the sub-arseniate was decomposed, by c%ustiCrppt{u^iy 
leaving 0*82 part of sub-arseniate^ which I h^ve i .ine^tipii^d 
above. The potash had, therefore, taken up 0*lj^ pai;jb of 
arsenic acid. The 0*82 part of subarsieniate, produocd by 
the potash, contained 0'7o4 of oxide of iiron, and^^co^si^ 
qnently the 0*98 part are equivalent to 0*1 IG of metallic 
arsenic, and 0*629 of iron. 

c. The ammoniacal liquid, mixed with the caustic potasbt 
furnished 3*44 parts of oxide of nickel, eqidvalent to 2s7 
parts of the metd. The li(][uid, separated from the oxide. of 
nickel, was evaporated until the ammonia was completely vo- 
latilized, without depositing any thing. It was aflerwards 
mixed with the alkaline liquid, resulting from the precipitation 
of the oxide of nickel, and the subarseniate of iron. This mix- 
ture now contained arsenic acid. It was neutralized by means 
of muriatic acid. 

d. T(5 separate the arsenic acid, I used M. Berthier's me- 
thod. I dissolved ten parts of common iron wire in muri- 
atic acid, and poured the solution into the preceding, and pre- 
cipitated with an excess of ammonia. The precipitate, wa&hed 
and heated to redness, weighed 22*4 parts. But ten parts of 
metallic iron, which in general contain 0*0005 of its weight 
of carbon, give 14*35 parts of peroxide. Subtracting 14'^ 
from 22-40, givea 8*05 parts for arsenic acid, which, added to 
the 0*116 part obtained in 6, gives a result of 8*166 parts of 
arsenic acid, equivalent to 5*332 of metallic arsenic. 

The analysis therefore gives 

Arsenic 53*32 

Sulphur 14*40 

Nickel 27*00 

Iron 5*29 

100*01 

The difference between the two analyses is inconsiderable, and 
shows that the analytic methods agree very nearly : especially if 
we consider that the sulphur, determined by the same method in 
the two experiments, varies in proportion, and appears to indi- 
cate a difference of composition in the ores. Still as the arsenic 
-acid could not be entirely separated from the peroxide of iron> 
the result is always subject to uncertainties, with respect to tha 
relative quantities of the iron and arsenic. 

 • 

<C.) Analysis by Means of* Nitromuriatic Acid and Acetate qf 

Lead. 

This analysis, as well as the following^ were made on pieces 
taken from a specimen coming also from Loos ; but as 1 have 
said above, foiining auothex -v^ttv^t^ ^t jiv^uickei oj»» . ; a» 
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"' iji. 15'1 pArtfe of the pulverized ore (deprived of its carbonate 
'i^ time) were dissolved in nitromunatic acid« which I^ft 
^ 0*56 residuum, of which 0*4 were sulphur, apd 0*1 6 silica. 
' A. The isolution, precipitated by snuriate of barytes, gave 
. 18* 18 parts of sulphate of barytes, equivalent to 2*5 parts 
of sulphur: the whole quantity of sulphur was, therefore, 
2*9 that is to say, 19*29 hundredths of the weight of the ore. 

c. The liquid having been filtered, was saturated with am- 
monia until a precipitate began to appear ; acetate of lead was 
then poured in as long as a precipitate formed. This precipi- 
tate was then washed in boiling water, and as after an edul- 
coration continued for a long time, the washings continued to 
re-act with nitrate of silver. I dried it, without attempting to 
deprive it entirely of its muriate of lead. Heated in the fir^, 
it became yellow, and weighed 45'5 parts. 

I dissolved 42*53 of this in diluted nitric acid, which left 
undissolved 0*68 part of red oxide of iron, which gave out 
the odour of arsenic in a heated tube. The solution, mixed 
with sulphate of soda, gave 40*73 parts of sulphate of lea^ 
and afterwards, with nitrate of silver, 3'77 parts of chloride, of 
silver. The liquid was deprived of the superfluous nitrate Cft 
silver, by the addition of muriatic acid ; and afterwards filter^ 
and evaporated to dryness. The dried mass dissolved iijL 
water left a white powder, which weighed 1*25 : this was 
arseniate of lead. The liquid neutralized as nearly as possibly 
by means of caustic potash, deposited 0*1 part of a ligi^t 
and whitish substance ; this was the neutral arseniate of iron. 
These quantities were obtained from the 42*53 parts dissolved 
by the nitric acid ; calculating for the 45*5 parts^ the entire 
weight of the precipitate obtained by means of the acetate of 
lead, we have the following quantities : ^ 

Sulphate of lead ., 43*58 = 32*06 parts of oxide of lead. 
Chloride of silver.. 4*03 = 0*77 of muriatic acid. 
Arseniate of lead . . 1*34 = 0*89 of oxide of lead. 
Ai'sieniate of iron .. 0*11 = 0*03 of oxide of iron. 
Oxide of iron . . . ^ . = 0*62 



34*37 



v/ 



This 34'37 must be taken from the 45*5 parts of the abbvief 
mentioned precipitate, to obtain the weight of the arsenic acidi 
Ivhich is 11*13, and which corresponds to 7*268 parts of s^-f 
senic. 

We must not expect that a result obtained by so intricate, 
rin experiment can be exact ; because, if the small errorrf^ 
of each of the determinations, for example, small losses, are 
added together, the sum will occasion a great error in the ge- 
neral result; Aiid this really happens. "'■' 

d. The liquid iseitiaihing after tJve ts^^tict^^\Qvl ^ ^tefc^te^J:?^^ 
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^cid from the acetate of lead, was deprived of the excess of 

lead by means of sulphuretted hydrogen gas, and the oxide of 

nickel by caustic potash. The oxide thus obtained weighed 

5-92, wnich makes 30*8 hundredths of metallic nickel in the 

ore. 

• The general result of the analysis is, therefore, as follows : 

Arsenic 48*06 

Sulphur 19-29 

Nickel 30-80 

Iron 2-99 

Silex ^ 1-00 

10215 

As the result of so complicated an experiment cannot be sa* 
tisfactory, I devised another analytical method, as follows : 

(D.) Analysis by Means of Chlorine. 

A portion of the pulverized ore, previously treated with di- 
lute muriatic acid, to separate the carbonate of lime, was in- 
troduced into a bulb, blown in the middle of a piece of baro-* 
meter tube ; a current of chlorine gas, dried over rased chlorine 
of lime, was made to pass through tne tube, and when nearly the 
whole of the atmospheric air was expelled, the bulb was heated 
by meand of a spirit lamp. The metals and the sulphur cctor- 
bmed with the chlorine gas ; the mixture of the muriatic,- 
arsenic, and hyposulphurous acids formed, distilled in small 
drops, and were collected in water. The less volatile chlorides 
remained in the bulb. The operation continued for 12 hours; 
but the evolution of chlorine gas was always very slow; 
45' 685 parts of the ore were employed. 

(A.) Examination of tfie Chlorides remaining in the Bulb. 

a. Water was introduced into the bulb ; the yellowish mass 
did not appear to dissolve at first, and the water dissolved only 
muriate of iron ; but in an hour, muriate of nickel was also dis- 
solved, and the water left a residuum of 15*12 parts, which 
were ore unacted upon.* The gas had, therefore, decomposed 
30-565 parts. The solution was mixed with nitric acid, and 
boiled, to convert the iron into peroxide. It was afterwards 
neutralized by ammonia, and the iron precipitated by succi- 
nate of ammonia. The succinate of iron, burnt upon a smaD 
porcelain capsule, left 1-82 part of peroxide of iron, which, 
treated with soda by the blowpipe, gave no trace of arsenical 
odour. This quantity of peroxide is equivalent to 1*26 of me- 
tallic iron, or 4*11 per cent, of the weight of the ore employed. 

* To satisfy myself that the portion undissolved by water was not altered, I ext^ 

mined it with a microscope, by which it appeared Uke small fragments, partially cor^ 

xoded. When, dissolved in nitromumtifi tidd^ it ^ve^ with sulphate of baryteft| the 

Asme gUADdQr of Ktdplnu M the pottioii d«^^ 
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i. The solution, freed from iron, was mixed with excess of 
ammonia. It became of a blue colour, without depositing 
any thin^. The oxide of nickel was precipitated by caustic 
potash ; it weighed 1 1*725 parts. It was dissolved by muriatic 
acid, and the solution evaporated to dryness; the dry matter, 
treated with water, left 0-1 of silica, undissolved ; the weight of 
the oxide of nickel, was therefore, only 1 1*625, equal to 29*96 

Eer cent, of metallic nickelin the ore. A current of sulphuretted 
ydrogen gas was passed through the solution of muriate of 
nickel, which occasioned a small precipitate, that was with 
difficulty determined by the blowpipe to be copper. 

c. The solution precipitated in b, by caustic potash, had a 
rose coloured tint. It deposited, by evaporation, 0*37 of 
oxide of cobalt, equal to 0*92 per cent, of metallic cobalt in the 
ore. This cobalt contained a httle copper, which I did not think 
it worth while to separate and weigh. 

d. The solution which had deposited the oxide of cobalt, 
was supersaturated with muriatic acid, and. evaporated to dry- 
ness. The saline mass, treated with water, left 0*18 of silica^ 
As I employed caustic potash, which, when treated in the same 
manner, gave no trace of silica ; this silica was derived from 
the nickel ore ; but as chlorine gas does not combine with 
silica, that is to say, with the oxide of silicium ready formed^i; 
it is irery probable that this silica existed in the ore as urse- 
nluret, or sulphuret of silicium* 

(B.) Examination of the Volatile Substances. 

a* The liquor which distilled was of a very deep orange co- 
lour. When dropped into water, it became milky, and deposited 
sulphur. The excess of chlorine, continually aJbsorbed by the 
water, gradually acidified the sulphur ; so that towards the end 
of the operation very little of it remained. The bottle, which 
served as a receiver, had a ground glass stopper, and put in 
a place the temperature of which varied between 85° and 140^ 
of Fahrenheit ; after some hours^ digestion, the stopper was 
taken out,, and the liquor was heated to ebullition, in order to 
expel tl\e excess of cnlorine. The particles of sulphur which 
remained unacidified, gradually attracted each other, and at 
length formed a small globule, which, after the expulsion of 
the gas, was evaporated : it weighed 0'55 part. 

h. The liquid was neutralized by caustic potash, without 
being rendered turbid ; proving that no part of the chloride of 
iron nad been volatilized. It was rendered slightly acid; and 
mixed with muriate of barytes ; it gave 38*92 parts of sulphate 
of barytes, equivalent to 5*37 of sulphur, which, with the 0*55 
obtained in a, makes a total of 5*92, or 19*34 per cent, of the 
weight of the ore, 

c. The best method of obtaining the arsenic acid wc^^sJA! 
undoubtedly have been to precipitate itTiitk^xwAfc qS.vksb.\ 
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but ibe bulky state of the subarseniate of iron» fuad tbej iMg 
wasbing which it requires, induced me pnce. more to tryi^ 
acetate of lead, in the hope that the absence of iron wo^d 
render the composition of the precipitate less complicated^ . I, 
nevertheless, deceived myself; and I had afterwards to serar 
rate .the lead by sulphuric acid» and the muriatic acid;Tl)¥ 
nitrate of silver. The acetate of lead gave a precipitate, whi^ 
weighed 85*85 parts. Treated with sulphuric acid, it gave 63'5^ 
of oxide of lead, and with nitrate of silver 1-06 of muriatic 
acid, which, both deducted from 85*85, leave 21*26 for the arser 
nic acid, equivalent to 13*88 of metallic arsenic, or 45*37 per 
cent, of the weight of the ore. 
The analysis therefore gave 

Arsenic 45*37 

Sulphur , 19*34 

Nickel 29*94 

Cobalt, with a trace of copper ..•••• 0*92 

Iron 4*11 

Silica -90 

100*68 

I shall not stay to inquire into the cause of the excess of wei^t 
given by the analysis ; those who are accustomed to accuxate 
researches; know how easy it is to fall into such an eixor, 
when every effort is made to lose nothing. I shall only add, 
that if the silica of the ore was in the state of silicium, there 
would scarcely be any excess. 

As to the cheBfiical constitution of the ore analyzed, it is 
evident that it is analogous to that of arsenical iron and 
^y cobalt ; that is to say, that it contains an atom of quad* 
risulphuret of the metal combined with an atom of biarse- 
niuret, of the same metal ; calculating th^ composition on this 
view, we have the following proportions : 

Arsenic 45*17 

Sulphur 19*32 

Nickel * 36*61 

This is the composition of a combination containing nei- 
ther iron nor cobalt. But the three metals in question may 
occur, in a similar state of combination, mixed together in di^► 
ferent proportions, without greatly influencing the proportions 
of arsenic or sulphur, because the saturating capacity of nickel 
and of cobalt are exactly similar, and that of iron very little 
exceeds it. Consequently, when in the ore, which I have ana- 
lyzed, the weights of the cobalt and iron are added to thii^ of 
tne nickel, we have 34*95, which agrees very nearly Xvithithe 
calculated result. The variety analyzed on the two first ei^^e- 
riments, and that examined by M. iPsaff, were then a miiilkure 
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Milled grejr nickel, to iiidieate that i ts composition is ufaalogOM 
t<y that of grey cobalt. 

^ ' It is evident, that the quantity of arsenic found in the mineral 
is too small to form a biarseniuret with the whole of the nickel-; 
and the variable quantity of iron indicates that the sulphuret 
of this metal, 6t its arsenio-sulphuret, is mixed with it, and not 
^jothbined in definite proportion, either with the apseniuret of 
liickel, or the arsenio-sulphuret. 

TV. Detailed Accottnt of the Method of analyzing the Arseniureti^ 
vr the Arsenio'Siilphurets of Nickel and Cobalt, by Meofts of 
Chlorine Gas. 

It has been seen, by what has been stated, that arsenic and 
other metals were completely separated, only by the decom- 
position effected by means of chlorine gas; and notwithstand- 
ing each of the otner methods has given an approximation to 
the true composition, they cannot oe regarded as good ; for 
every experiment which leaves the operator in doiibt, must be 
considered as inconclusive, unless it be confirmed by an- 
other less questionable process ; but then it is better imme^ 
diateiy to employ the most certain method. 

I am, therefore, now going to relate more particularly the 
method of analyzing nickel ores by chlorine gas, and I shaB 
notice the precautions which are requisite to ootain the object. 

At three inches from one of the ends of a barometer tube, 
blow a bulb of such a size that it shall be only one-third fiUea 
with the powder of the substance to be examined. On the other 
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Hide of the bulb, draw tite tube out a liUie, aiul blow a second 
and smaller bulb, after which, bead the drawu tubt;, as ^otnfc 
by the figure D E F G H. Tlje tube is to be weighed at first 
enwty, and afterwards with the substaace to be aoalyxed, ta 
orcler to det«niime its weight. 

To evolve the chlorine gas, a vessel, A, may be employed* 
capable of holding from two to four pints ; a mixture of codh 
mon salt and of oxide of mangiineae is to be put ioto it, and i| 
is then to be two-thirds filled with water; the orifice is th«i 
to be closed with a cork, through which pass a long Bterm 
funnel, B, and a small bent tube, which gives vent to tlte gas.. 

Fig. A B D explains this arrangement better than any de- 
scripUon. From the bent tube, the gas passes into another^ 
tube, C, which contains small fragments of fused chloride of 
calcium ; and from this it passes into the small apparstui^ 
which contains the powder to be analyzed, 

Tlie joinings are made by small tubes of caoutchouc, Srmhr 
tied round the glass tubes. The drawn tube, G H, descendls 
perpendicularly into a bottle, H I, one-third filled with ditf- 
tilled water i OU passes through a cork, which closes the 
mouth of the bottle, and which contains also another tube, 
(rom 24 to 36 inches lone, by which the excess of chlorine 
gas escapes, and by which it is conveyed out of the room by 
uie chimney. This arrangement is represented in the fig. 
G li I K. The bottle is placed at a convenient height, by 
means of the screw, M. 

When every thing is thus arranged, concentrated sulphuric 
acid is pouretl by the funnel B into the vessel, until a disen- 
gagement of gas begins to take place. Care must be taken 
mat the mixture does not become too hot, as it would occa- 
sion too rapid an extrication of chlorine gas. The disengage- 
ment is sufficiently quick wehu four or five bubbles rise every 
minute out of the bottle H I. 

As soon as the greater part of the atmospheric air is dis- 

E laced by the chlorine gas, a spirit lamp is placed near the 
ulb E. A very small flame only is requisite, and too great a 
degree of heat must be avoided ; for it is difficidt, especially 
at the beginning, to expel the atmospheric air perfectly, and 
this might proctuce arsenious acid in a small part of the ore, 
which would render the result inaccurate. 

As the mass becomes hot, an orange coloured fluid distills^ 
which condenses in the little hulb F ; and as this fills, it nms 
through the tube G H, and falls into the water. 

The operation continues in this manner without requirine 
any attention, unless to add a small quantity of sulphuric acid 
every 2 or 3 hours, when the disengagement of gas goes on 
sto\^'ly. No artificial heat is employed to assist the extrica- 
tion ; for in that case it would take place too quickly. Each 
' AuWde oCgaa wlucl* ?»»»* ltoQu?^xV,^_TiaJ3a:..ia.th(!.^^Ue_ 
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H}I, gives a slight vapour, which is owing to a portion of the 
double acids which the water has not yet dissolved ; but this 
vapour falls back again upon the surface of the water, and 
none of it is lost. If, on the other hand, the gas is extricated 
too quickly, the acid vapours will not have sufficient time to 
condense, neither in the bottle, nor the long tube IK, and 
a vapour will be seen to escape from the opening. 
- During the operation, permuriate of iron sublimes in small 
red transparent flakes, and a small quantity of which is eveii 
deposited, E D. On this account, it is proper to have this 
so long that the portion sublimed does not escape. 

Another portion of the muriate is carried by the current iii 
the direction E F. When the acids condense with the muriate, 
there results a white crystalline matter, a small quantity of 
which even descends into the small bulb F, which is made for 
the purpose of preventing the muriate of iron from descending 
into the bottle. 

* This white mass is the orange coloured liquid ; and when this 
latter has been poured into the bottle, the white mass is to be 
decomposed by a slight heat, the double acids are volatilized, 
and the muriate of iron re-appears with its red colour. 

The operation may be discontinued when judged convenient; 
I suffered it to continue 28 hours ; but I found that in the last 12 
hours that I had gained nothing. The chlorine gas does not 
produce a partial decomposition ; the whole of the ore com- 
bines with it, and that which remains after the operation has 
undergone no alteration ; it is, therefore, not at all necessary to 
wait until all is decomposed by the operation. 

At the moment in which the operation is discontinued, a por- 
tion of the volatilized acids still adheres to the sides of the 
small apparatus, from the large bulb, to the opening of the tube, 
H. To get rid of it, both bulbs are heated at the same time ; 
but to such a degree, as not to volatilize the muriate of iron*; 
^nd whilst thebmbs are cooling, a solution of carbonate of pot- 
ash is poured through the funnel, B : this occasions a rapid dis- 
engagement of carbonic acid gas, by which the last vapours of 
the acids are carried off: 

When at length D E F G H is removed, CHis washed se- 
veral times in cold water, to remove all traces of acid which 
may adhere to it, both inside and out, and this water is to be 

Soured into the bottle. Afterwards the metallic chlorides are 
issolved in water. The chloride of iron dissolves readily, but 
the chloride of nickel resists the water at first. A drop of 
muriatic acid ought to be added to the liquor to prevent its 
being turbid ; after filtration, the undissolved portion is to be 
Weighed. 

• Tibis liquid contains some protomutiat^ of iron, mixed with 
pfennuriate. It is this muriate which is first fattpL^A^ '^'^^^ 
tiWcfb, tismally txiTeldpedm muti%^ eft tfiQkA^Sa -^pspwift*^ 
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therefore,' necessary to peroxidize the iron, by adding atwiti' 
acid. (Hid healing it to ebiillition. Afterwards it is BB&iratwl" 
with gnimoniii, and the iron precipitated with succinate of triaft^J 
mouia ; and at last, excess of ammonia is added, to be certdltf^ 
that no substance insoluble in ammonia should remain in Ibei 
liquid, '- 

The amaioiiical solution is to be much diluted with watief,- 
deprived aa much as possible of atmospheric air, and the oxid^ 
of nickel is to be precipitated by caustic potash. The oxidea of 
cobaU and copper remaining in the solution, are deported' 
during the evaporation of the ammonia. The silica is tij' 
be looked for in the alkaline solution, by satorating it witji; 
muriatic acid, and evaporating it to dryness ; water then dta** 
solves the sails, and leaves the silica. Oxide of nickel, as well lA 
cobalt, frequently contains silica, which must be separated' 
from it by dissolving tbe oxide in muriatic acid, and by eva-^ 
ppratiou to dryness, wliich renders the silica insoluble. As lo' 
the separation of the metallic oxides with which those of nickel' 
and cobalt may be mixed, I refer to what I have already stated.' 

The water in which the acid vapours are condensed, contmna 
arsenic and sulphur; but if the mineral contains at the same 
time bismuth, zinc, antiuionvi or tin, the muriates of these me- 
tals will also be found in the li<^uid. This last circumstance 
would render the analysis extremely complicated, and I, there- 
fore, do not describe it on the present occasion. 

Trie bottle, H I, ought also to be furnished with a glass stopper. 
The interior of the tube, T K, is to be washed, the bottle is to 
be stopped, and left in a warm place, in order that the greater 
part of the sulphur precipitated may be acidified. If any portion 
of it remain, the bottle is to be unstopped and the liquid 
boiled ; the sulphur agglutinates, and may be then convenienfly 
washed, dried, and weighed. 

In order to be certain that the acid liquor contains no iron 
in consequence of any mistake in the operation, nor any me- 
tals, the muriates of which are volatile, it is to be saturated 
as perfectly as possible with caustic potash. If any precipitat* 
is formed, it is to be collected and examined. The solution is, 
to be again rendered acid, and the sulphuric acid is to be prpr 
cipitated by muriate of barytes. It is then proper to separaU 
the excess of muriate of barytes by an addition of sulphfttie 
acid ; but this is not absolutely necessary. Afterwards a knovra 
quantity of iron dissolved in nitric acid is to be poured into tht 
remaining hquid, and the oxide of iron and arsenic acid art to 
be precipitated by ammonia in excess. If the other ingredients 
bave been determined, the quantity of iron required to precr* 
pitate the arsenic acid, may be estunated with more precrsion. 
For one atom of arsenic, two atoms of iron are to be used, 
ffhich are to each otbei io. viei^^, ^ Slcix^^ Y^£t£ of ir^ ti 
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nftrta of arsenic. Notwithstanding that the excess of oxide of 
fron increases the volume of the precipitate, it contributsa t» 
reader the aubarseniate less gelatinous, and more easy to edulco- 
rate. The subarseniate ought to be twice heated, in order to be 
certain that it ceases to lose weight ; for a small quantity of sul- 
phuric acid often adheres very strongly to this precipitate. 

As the arseniate of barytes is also an insoluble compound, I 
endeavoured to separate the arsenic acid from a neutral solution 
bv muriate of barytes ; but this method is attended with such 
inconveniences that it cannot be employed. In the first place, 
the arseniate of barytes which is precipitated is usually a mixture 
of neutral and subarseniate, and the liquid becomes acid, as hap- 
pens with the phosphates of baiytes, lime, &c. When then I 
wished to precipitate subarseniate of barytes, by adding excess' 
of ammonia, I found that a considerable portion of subarseniate 
remained dissolved in the excess of alkali, as it is well knovrato 
happen with arseniate of lime. Lastly, 1 found that when arse- 
niate of barytes is washed, the water never ceases to give a pre- 
cipitate with sulphuric acid. I relate these circumstances ia' 
order to save others from fruitless labours. 
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On the Smelting of Tin Ores in Cornwall and Devonslure.* , , 
By John Taylor, Esq. Treasurer of the Geological Society^^A 

As I am not aware that the treatment of tin ores, or the mode, 
of smelting them, has been recently described, and as the prac- 
tice is confined to a certain district, it may be acceptable to the 
Society to have some account of the processes now used in 
Cornwall and Devon. 

Tin ores are found in two kinds of deposits; first in veins 
accompanied by various other minerals ; and, secondly, in allu- 
vial matter in detached fragments. 

It is usual in Cornwall not to apply the word ore to the o.\idQ 
of tin, but to distinguish it, when m that state, by the terio. 
Black Tin, in contradistinction to white tin, which appellation Is 
applied to it when smelted and in the metallic state. 

The two kinds of tin ore above mentioned are, therefore, gene- 
rally known by the names of Mine Tin and Stream Tin ; and as 
they are for the most part smelted separately, and by different 
means, and as the metal produced from them is different as to its 
purity, it may be essential to point out the causes from ^'^^jfifj^ 
this diversity seems to arise. 

•_p|oui^IrEiioacliau»oftl« G«u\o5ioi.*«)™Rs, 
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fine Tin is, as I have mentioned, the produce of veins, and 
is raised with a mixture of all the substances which unusually 
accompany it. There are, not unfrequently, copper ores, pyrites, 
wolfram, micaceous iron, Sic. and the separation ofthese, as. also 
of the earthy matrix, is the object of various processes of dress- 
ing, which are conducted with the greatest care, and i-eq^uire a 
considerable portion of labour. 

A^etlier, m a country where fuel for smelting is on the whole 
very cheap, it might not be economical to diminish the labour 
of dressing, and, by leaving more to be done in the furnace, 
reduce the expense of the former operations, is a question tliat 
Iliave never submitted to a direct experiment, though I con- 
ceive it to be one worthy of trial. The various earths may be 
quickly separated by fusion, as in the case of copper ores, wnicb 
are now always smelted with a large mixture of the different kiatts 
of spar in which they are found, all of which is easily run off by 
the fire, and the scoria or slag separated from the metalltc 
part. 

The fusibility oftin offers amodebywhichit may be separated 
from an alloy of most other metals with which it is found to exist 
in veins, as lead and zinc ores are seldom mixed with it. This 
property is now made use of to a certain extent in refining tin, 
ana might probably be taken advantage of still further, so as to 
avoid some of the charges incurred in dressing the ore. 

The metal produced from Mine Tin is always of inferior quBlily> 
owing to the mixture of other metals, and which it is probable 
could not by any mode be entirely got rid of; it is known in 
commerce by the name of Common or Block Tin, and the quan- 
tity forms a large proportion of the whole that is brought to 
market. 

Stream Tin is found in the lowest stratum of alluvial matter,, 
in the bottoms of deep valleys, or places where a considerable 
deposit of mud, sand, and gravel, has been made by the action 
of water; it is often discovered occupying a thin bed incumbent 
on the rock, and covered by an overburden, as the streamers call 
it, which is sometimes from 20 to 70 feet thick. The tin is in 
rounded fragments, sometimes as large as walnuts, but moK 
generally in the state of small gravel, and even of fine sand ; it 
IB imbeuded in loose matter, composed of the detritus of X&e 
rocks from which it may be supposed to have been s^paratecl. 

The principal peculiarity of Stream Tin is the absence of any 
other metallic mixtures, except nodules of hematitic iron Ofe, 
which sometimes accompany it. This circumstance fits it fof 
producing a very pure metal. This is not the place to speculate 
on the causes which have so completely freed these ores from 
substances with which they were in aU probability originaUj 
combuied, or to inquire whether it is to be attributed to mecha- 
aical action, or whether it has been effected hydecompoaition ; 
hut it may be teioacked tiiat, V^^^ ^C[k&\ui.Wiitiu alrea4j "if"- 
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tioned, only the indestructible metals, and the oxide of tin^ are 
now discovered existing in deposits of this nature. 

The operations of dressing Stream Tin are simpler than those 
for Mine Tin. It is smelted also in a different manner^ and pro- 
duces a superior metal known by the name of Grain Tin, wnich 
is principally used by the dyers, and for the finer purposes. 

The processes for dressing Mine Tin are in many respects the 
same as are used for all other ores, but are subject to some taria- 
lion, which are attributable to the following peculiarities. 

1 . Being for the most part found intimately dispersed through- 
out the matrix, the whole is necessarily pounded down to a very 
fine state to admit of the perfect separation of the ores. 

2. That being unalteraole by moderate degrees of heat^ it 
admits of calcination, by whicn the specific gravity of the sut 
phurets or arseniats with which it is mixed, may be lessened^ 
and a mode obtained of rendering them more separable. 

3. That the weight of Tin Ore being greater than most others, 
it is less liable to waste in the processes of w^ing, and, there* 
fore, may be dressed so as to be nearly cleart from all substances 
not actually adhering to it. 

From the first or these peculiarities it follows, that all tin 
mines must be furnished with stamping-mills of sufficient power 
to bruise down the ores raised, which is generally done so as td 
produce a minute division of the whole, and on this account^, 
formerly, the quantity and fall of water that could be applied to 
this pumose usually limited the quantity of ore that could be 
Returned from a mine, or the whole was frequently carried to 
some spot favourable to the erection of water-wheels to be 
applied to this purpose. Within a few years steam-power has 
been applied to stamping-mills, and has tended to increase the 
supply of tin ores. Engines for this purpose, of considerable 
power, are workin^with great effect at two of the largest tia 
mines in Cornwall, Wheal vor and Great Huas ; from which are 
now arising abundant returns of the metal, and where formerly 
it would have been impossible to have produced it. 

'The state of division, or the size, as the tin dressers call it, is 
related by a plate of iron pierced with small holes, through 
which the whole passes from the stamping-mill, being washied 
thlrough'by a rapid stream of water conducted upon it for the 
purpose. This is a point of great importance, and is regulated 
oythe state of dissemination in which every ore is found; 

It is not the intention of this memoir to detail the processes of 
dressing which are common to most ores, and, therefore, it may 
be sufficient to remark that, after being stamped, the tin ores are 
washed according to the usual mode, so as to separate the earthy 
mixture and ats much of that of a metallic nature as is possible. 
All these operations are conducted with more than common care 
and accuracy ; for as tin ore hblds such a large ijto^^x^i^^^ ^'^ 
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v^uable metai, it is of course treated with every precaution ;tpi 
guard against waste. 

Some metallic substances wil! be found, liowever, which, from 
their specific gravity approaching nearly to that of tia ore> ot 
rather exceeding it, cannot be removed by any process of waali-> 
iDg ; these are mostly decomposable by a red heat, which the 
oxide of tin will bear without alteration. Therefore, after as 
much has been done as possible to render the ores clean on the 
dressing- floors, they are taken to the bvrmng-hnuse, which is 
furnished with small veverberatory furnaces, on the floor of which 
the ores are spread and submitted to the action of a moderate 
and regular fire : they are frequently turned over by an iron rake 
to expose fresh surfaces, and a considerable volatilization of sul- 
]^ur and arsenic takes plekce ; the former seems principally to be 
consumed, and the latter is condensed by long horizontal flues 
constructed for this purpose. After the ores come from the 
burning-house, the process of dressing is completed by further 
washing, which is rendered easy by the alteration which has 
been produced in the relative weight of the substances. 

Copper ore is not unfrequently present in these cases, and, as 
it is in part converted into sulphate of copper, the water which is 
first used is preserved, and a portion of copper obtained from it 
by means of iron. 

The great specific gravity of the tin ore, as I have before 
remarked, lenders it possible with care to subject it to many 
operations in dressing without much waste ; and they are, there- 
fore, applied until the whole is generally so cleuj], as to yield a 
produce of metal equal to from 50 to 75 per cent. In this state 
they are sold by the miner to the smelter, who determines their 
value by assaying a sample, carefully taken from the whole 
quantity. 

The furnaces for smelting Mine Tin are all of the comman 
reverberating kind, and are of sufficient size to hold tweWe (o 
sixteen hundred weight of ore. 

The charge is prepared by mixing it with a proportion of ^tane 
coal, or Welch culm, to which is added a moderate quantity of 
slaked lime ; these are turned over together and moistened with 
water, which prevents the too rapid action of the heated furnace, 
, and which would otherwise volatilize some of the metal before 
fusion conimeaced. , , , , 

The heat employed is a very strong one, and such as to^uog 
the whole into perfect fusion ; it is continued seven or eiant 
hours, when the charge is ready to draw. For this purpose, the 
furnace is furnished with a tap-nole leading from the lowo&t part 
of the bottom, which, during the process, is stopped withclajTior 
ntt>rtar, Bud. under which is placed an iron ket^e to receLve.Uie 
"metaU The furnace has also a door at the end opposite, ^e^^ife- 
iiplaee, liirough.whickthe filag or ECo4^ sn^y.he ''WF^ 5)Ut ff;9ia 
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the surface, while ''tbeiln is flowing but by lihsWping the th^ 

They are thus divided, and the tin is laded inta nlotAd$> i»0 M' 
til'fiifrmjilkti^s of )ai moderate size^ and put by for a further riefin- 
ibg.'^Tbcf'sli^, >vhich rapidlyhardens into a mass^ iis removed 
tb ti <Tr^S8iti^-fi6or, where, being broken up and stamped^ it ift 
iilhitbhed/ and a (jj^uantity of tin taken from it, which is balled 
Pn7feon, and which is afterwards smelted again. 
' Ko operation in smelting is more easy than that practised tout 
tm ores/ nor is there any one in whiph the reasons for the mode 
of treatment are so obvious. There are but two things to accom- 
plish in this first process ; to obtain perfect fusion of the earthd 
no as to suffer the metal to separate easily from them, and to 
decompose the oxide of which the ore uniformly consists. 

The addition of lime contributes to eflfect the former, and that 
of carbonaceous matter or coal completes the reduction of the 
ore. The separation of the metal from the earths then takes 
place in the usual way during fusion, by the difference in their 
specfific gravities, the one precipitating to the bottom of the 
furnace, from whence it is drawn off by the tap-hole, and the 
other, floating on the surface, is removed in the manner I have 
described. : - 

The plates of tin, which are the produce of this smelting, affe 
somewhat impure, and are more or less so according to the qvfll^ 
lity of the ore which has been used; they are reserved until a 
sufficient quantity of them are obtained to proceed with the 
refining, which is performed either in the same furnace, after 
ore-smelting is finished, or in a similar one, which may \^ 
reserved for the purpose. 

All the processes for refining metals in the fire must be p(3r- 
fohhed by taking advantage of some property in which the metal 
operated on may differ from those with which it is alloyed, and 
which it is intendied to separate from it. These differences may 
Consist in the facility or ^fficulty of oxidation, in their tendency 
to volatilize, in the temperature required for fusion, or in thcar 
relative specific gravities. 

Upon an attention to the two latter circumstances are founded 
Ihe operation for refining tin. The substances which are most 
to oe suspected in the produce of the first melting, and which it 
is desirable to separate, will probably be iron, copper, arseniG^ 
tungsten from the wolfram, which the miners call mock-lead, 
ahda portion of undecomposed oxides, sulphurets, or arseniates, 
aind or some earthy matter or slag. 

The furnace for refining is raised but to a very moderate 
degree of heat, and the plates of tin being placed in it are suf- 
fered to melt very gradually^ and the metal flows from the fur- 
nace at once into the kettle, which is now kept hot'by a small 
fire placed beneath it. The more infusible substances will now 
bef left in the ftintaee, and a further purification of thft ^xql Sss^ 
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obUioed by agitating it iu the Icettic for some time by &a opera- 
tion which they call tossing: this is performed by a man with a 
ladle, who continues for some time to take up some of the 
melted metal, andpourit back into the kettle from such a height 
as to stir up the whole mass and put every part into motion. 

When this is discontinued, the surface is carefully skiouned, 
and the impurities thrown up are removed ; these consist of such 
matters as are lighter than the tin, but which are suspended in 
it, and, being diseng&ged by tlie motion, find their way to the 
top. In genera], the metal is at ooce laded into the raoulda, 
aAer the tossing and skimming is completed, but the produce of 
impure and irony ores may yet require that the tin be divided as 
I much as possible from the mixture which may yet remain. This 
may be effected in a great degree by keeping the mass in the 
kettle in a melted state, by which the partti which are heavier 
than the tin will sbk to the bottom, and by leaving a proper 
portion behind, the tin will be materially improved. 

The last operation is that of pouring the metal into moulds^ 
which are usually formed of granite, and which are of such a size 
as to make it into pieces of somewhat more than three hundred 
weight each. These are called blocks, and are sent according 
to the provisions of the Stannary lawri, to be coined by the 
Uuchy Officers, and it then comes to market under the name of 
Block Till, or a certain part which has been treated with more 
than common care, in called Refined Tin, 

The making of Grain Tin from the ores from stream works is 
■conducted in a manner altogether different, and remains to be 
described. 

I have pointed out the purihf of these ores, as regards theic 
freedom from a mixture of other metals, and I do not think 
it important here to describe the mode of separating them bj 
washing irom the sand and gravel in which they are found, 
because the processes are very similar to those in use for dreaa- 
ing other ores. The stream tin is generally made very cleas, 
and is carried iu this state to be sold for smelting, to eelablisb- 
ments which are called Bio wing- Houses, being thus distinguished 
from SmeltineHouses in which Mine Tin is reduced, and the 
term is also descriptive of the process employed. 

The reduction of the ores for Grain Tin is performed by blast 
fittnaces, and the only fuel used is charcoal. This mode of smelt- 
ing is exceedingly simple, and is probably the most ancient one, 
■s would appear from relics sometimes met with of furnaces of 
rude construction, and in some of which the wind alone eeema 
to have been depended on for urging the fire. 

The furnaces now in use are similar to those met with for 

smelting iron in foundries where the blast is used, and are formed 

hy a cylinder of iron standing upon one end and lined with clay 

. or loam. The upper end is open for receiving the fuel and ore 

wrhicb are thrown alternately, and a hole at some diatauca frook 
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the bottom at the back of the cylinder is provided to admit the 
blasts and another, lower down and opposite to it, suffers the 
metal to flow out regularly at it ia reduced. 

A strong blast is Kept up by bellows, or, in more improved 
vrorks> by pistons working in cylinders, and the air is conducted 
fay a proper pipe so as te dIow into the orifice in the furnace. 

The only punhcation it seems to require is to separate from it 
such substances as are mechanically suspended in it, and for this 
purpose it is laded into an iron pan or kettle where the fusion is 
keptup by a gentle fire underneath^ and a complete agitation of 
the mass is effected by plunging into the melted metal pieces of 
charcoal, which have been soaked in water, and by means of au 
iron tool, keeping them at the bottom of the kettle. The water 
in the charcoal is rapidly converted into vapour, which rushing 
through the metal, gives it the appearance of rapid ebullition^ 
After this is over, and the whole has rested some little time, the 
«cum, which is thrown up to the surface, is taken off, and the tin, 
which is peculiarly brilliant in appearance, is removed by ladles 
into proper moulds to form the olocks in which it is generally 
sold. 

€train Tin is, however, sometimes put into a different form by 
breaking it : for this purpose the blocks are heated to such a 
degree as is known to render the metal brittle ; they are thea 
raised a considerable height from the ground, and, being suffered 
to fall, the whole divides into fragments, which assume a verf 
peculiar appearance. 

The smelting by a strong blast is injurious to metals that are 
Tolatilizable by heat, as they have in this mode no protectioa 
from the slag, which in reverberating furnaces floats on their 
surface, and protects them from oxidation and evaporation* 
l%e old practice of melting lead in what are called Ore Earths,' 
is, on this account, giving way, and reverberating furnaces aie 
coming into general use, by which the produce of metal from the 
ore is considerably increased. Tin, though volatile to a certain: 
degree, is not affected by the process in any important manner^ 
but as soma flies off in white fumes, it is usual to construct a long 
horizontal flue, which is made to communicate with and pass 
through a kind of chamber, in which a considerable part of tnesa 
fumes is condensed and collected. 
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Article XIV* ; . • ^ 

Analysis of Two Varieties of Native Carbonate of Manganese.^ 

By M. Berthier. 

.The existence of carbonate of manganese has been long sHiqe 

stated by several chemists ; but as some mineraiogistaatiU eniejf- 

tain doubts on the subject, I think it may be useful to piibtirii 

.the analyses which I have performed of two mineraLi that are 

^entiaUy composed of carbonate of manganese* One of them 

is from iNagyac, and was sent to me by M, Q$^|sdyuk ; and .the 

other, from Freyberg, was brought by M. de Bivero; > .  j 

. The carbonate of manganese from Nagvac accompanies the 

ores of gold, tellurium, &c. ; it is very mucn mixed with lameHar 

quartz ; it is of a flesh-red colour, and transparent at the edges ; 

its powder is white; it becomes brown by calcination f it dis- 

.aolves in cold nitric acid, with the evolution of carbonic acid 

gas. The solution gives a yellow precipitate with the hydrosui- 

pburets, which shows that no iron is present; it does not con- 

iain the smallest trax^e of magnesia. 

. A portion of this mineral was dissolved in nitric acid, 0*2l of 
-quaitz remained unacted upon. The manganese was separated 
from solution by an hydrosulphuret^ and the lime was afterwards 
precipitated by an oxalate, the calcined precipitate gave 0'043 
ofUme. 

.: Another portion was treated with pure sulphuric acid, and the 
sesiduum was well dried to expel the excess of acid; this resi- 
duum weighed 1*245; deducting 0*21 of quartz and 0-103 of 
siilphate of lime which it must contain, there remain 0*932. of 
of sulphate of manganese, equivalent to 0*443 of the protoxide 
of this metal. According to these experiments, and determining 
die quantity of carbonic acid by the deficiency, this. mineral is 
composed of 

Quartz 0-210 

Protoxide of manganese 0*443 

Lime 0043 

Carbonic acid 0*304 < ' 

1*000 
Which, deducting the quartz, gives : 

Protoxide of manganese 0*660 

Lime 0*054 

Carbonic acid 0*386 

,  I- 

1-000 ^^ 

 .'■■.•■ •■ )i ;. ....  "i- ■■^- »..-.; i"* \':-'- .  - v' ^-^ .I*-"- 'o'^ .v.vv \\c^^ \>^^ 



Carbonate of manganese 0*905 

Carbonate of limte . . ... . . . .^ 0-095 
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This result may be considered as correct, because, supposing 
(vrare carbonate of manganese to contain one proportion of car- 
faonie fteidy it does not differ mote than 0*00£ from that ^is^dbtit 
dnBtttj! contains. 

• f)i The'carbonate of manganese irQxn Freyberg occurs abunda^dy 
ois 4 copper and lead mine. It is amorphous, lameUar, and^the 
UitninsB are sUghtly curved. Its colour i& flesh-red, transixicid, 
brittle, easily scratched and powdered. ' 

Besides oxide of manganese, it contains fiome oxide of iion, 
iiine, and magnesia. * These four substancei^ were separated by 
.the. usual means, and the quantities of iron, lime^ and magnesia^ 
-earefiiUy ascertained. 

oTo determine the quantities of manganese and Carbonic aeid, 

a portion of the mineral was exposed to heat and air, in brder.to 

peroxidiie the metals^ and afterwards it was strongly headed to 

expel all the carbonic acid, and to convert the manganese to ^di^ 

estate of red oxide; the residuum weighed 0*665, (lie loss bein^ 

consequently 0*345. By deducting from the weight of the Te8i>> 

■dnum the sum of tlie weights of the lime, magnesia, and peror^ 

ide of iron, the weight of the ted oxide of manganese is ascer^ 

tained, from which tnat of the protoxide is deduced. 

. On the other hand, by adding to the loss of weight by oaloina* 

-^ibn, the weight of the oxygen absorbed by the protoxides of 

iiron and manganese, the proportion of carbonic acid is ddter* 

anitied. The results were : .■■■■* 

\^.. /Protoxide of maaganfise.... ••....., 0*510 

;" . ' Protoxide of iron 0*046 

Lime 0*060 

Magnesia O'OOS 

Carbonic acid 0*367 

l*00d 
•Or, .-• . :-.r- 

Carbonate of manganese 0*822 

Carbonate of iron 0*073 

Carbonate of lime. -. . .; il .. '©^©^'^ - )h:V* 

Carbonate of magnesia . 0^016 

■1 '.:,■' ) 

This analysis agrees perfectly with the theoretical composition 
bf the carliotiates of manganese, iron, lime, and majgfsft.'SAa.* 

* It is quite evident th«l!ftiifeftifQhfltt'^«Llte^^ 

bot intimately so, in the minerals iiom^^^j^^^ «sA'^^^"5'^^%- 
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Article XV. 

Proceedings nf Philosophical Societies. 

BOVAL SOCIETY. 

April25. — On the Mechanism of the Spine, by Mr. Earle. 

Observations on the Echpse of August, 1821, by Mr. Dawes. 

May 2. — On the Nerves which associate the Mueclea of the 
Oiest in the Actions of Breathing, Speaking, aad Expression, 
by Charles Bell, Esq. 

A short Account of some Appearances in the Moon on the 
24th of April, by Mr. Lawson. » 

May 9. — Experiments and Observations on the Newry Pitch- 
stose, and on the artificial Formation of Pumice, by the Right 
Hon. J. KnoK. 

May 16. — On the Changes which the Egg undergoes dining 
Incubation, by Sir E. Home, Bart. 

May 23. — On the Mathematical Laws of Electro-magnetiBm, 
by P. Barlow, Esq. 

On the He^hts of Places in the Trigonometrical Survey, by 
B. Sevan, Eaq. 

GEOLOGICAL SOCIETY. 

Feb. 15. — A brief notice was read, accompanying specimeiiB 
of rocks from Bermuda, by Captain Vetch, MGS. &c. 

Mr. Joseph Wood's paper, on the Rocks of Attica, was read. 

March I. — An essay on the Geology of Nice, byM. A. Huso, 
was read. 

Mice, the capital of the MaritiD:te Alps, is placed at the foot 
of an almost insulated rock on the shore of the Mediterranean, 
The tract around the city, which is described in the present 
jfiiper, is bounded on the west by the river Var, and on the north 
and east is protected by some of the last ranges of the Alps, and 
by the calcareous summits on the shore of the Mediterranean. 
The rocks within this tract are principally composed of lime- 
stone ; but on the west and north-west of Nice, the surface of a 
large district consists of clay abounding in siliceous pebbles. The 
author describes these rocks in detail, and stiU«s their local 
situation and boundaries. 

The calcareous tract is composed of three principal varieties 
of rock: 1. Fine-grained compact Umestone, distinguished in 
the country by the name of Paglione, which is of a bluish-grey 
colour, and becomes yellowish, and falls to pieces by exposure. 
It has in some places a granulated appearance, is of diffiiCuJi 
solution in nitric acid, ana \& q.o\. lidWicrtiJ*. wia Ume by cak»- 
nation ; it contains the tenwalms o^^ws-^iiiM lil-uaKa'e.av'g ' 
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bodies at present unknown in the Mediterranean Sea. 2. The 
*' Calcaire Subalpine '' of Brongniart. This rock is generaUy 
greyish-white, of various shades ; it is almost entirely soluble in 
nitric acid^ and affords an excellent lime. Near the city, it is 
stratified ; the beds are inclined at an angle of about 40° with 
the horizon, and contain vast rents, crevices, and grottos. It 
abounds in petrifactions, which are enumerated by the author. 
3. A third kind of limestone, incumbent upon those first men-* 
tioned, is of a grey colour, almost even fracture, and of consider- 
able specific gravity and hardness. It exhales, when breathed 
upon, an earthy smell; is partly soluble in nitric acid, and by cal- 
cmation forms a very strong lime. The autlior considers it as 
nearly the same with the calp of Ireland, described by Kirwan, 
and analyzed by the Hon. Mr. Knox. 

Clay marl, with chlorite (marne chlorit^e) is placed above the 
limestones, and from the variety of its characters, and of the 
containing fossils, appears to nave been formed at different 
epochs : the most ancient is of an olive-green colour ; is mixed 
with grey limestone and chlorite ; and is distinguished bjr the 
great abundance of its fossils, which are altogether dififerent 
firom those contained in the other varieties of marl. 

The marl (argile calcif&re), which succeeds the last mentioned 
variety, is considered by the author as similar to that which 
extends from Piedmont to the Appennines ; and from thence^ 
without interruption, to Abruzzo and Puglio ; and which in the 
Maritime Alps, obviously lies over the hmestonc, and descends 
from north to south, to form the chain of hills extending from 
Montcao to the sea. It contains shells in great abuodance and 
variety, some having little or no resemblance to species at present 
known ; while the types of others are found on the adjoining 
sea. Many of the more recent species resemble those of Griff* 
non, and appear to have been deposited at the same era. Toe 
author describes several depots of such shells in the vicinity of 
Nice, and enumerates the species which they respectively coat* 
tain, amounting to more than 200. 

The pebbles (galets) mixed with, or incumbent on, the marl 
beds, form an extensive deposit, in layers, which generally rang^ 
from north to south, and are inclined at a small angle with me 
horizon. The pebbles are composed of several kinds of lime- 
stone and sandstones, with petrifactions, quartz, greywack^e^ 
and various primitive rocks. Another class of substances^ 
or compounds, comparatively recent, but still of prior fonnai» 
tito to the latest catastrophe produced by the sea, consists of 
marble, breccia, puddingstone, sand, and ciay» 

The marble, to whicn the title of Mediterranean . has been 
^yeD, from* the great number of Meditem^nean shells which it 
cimtains, is a very bard and compact calcareous brecciSt either 
while or coloured. It coAtains the i^xovo:^ ^1 \^s«^\>sk xfikS^l^sss^s^ 
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wad joophytee; the sheila being in most cases squeezed tpgO; 
theii but in other respects in perfect preservatioa. 

The puddingstone consistB of clay and sand, cementing 
rouoded gravel and the remains of shelU of existing spet^s, 
almost all broken down, like those on the sea shore after stormy 
weather, and mixed with bones of quadrupeds and fish. 

Of breccia, several varieties are found in the_ vicinity of "N^'ce. 
The most ancient somewhat resembies the nagelflue of Swfeer- 
land, and is found above the Alpine and Subalpine limestones. 
The moat recent breccia has a cement of the Mediterranean 
limestone, or of reddish clay, and sometimes contains shells and 
fragments of the bones of various quadrupeds and of birds. A 
third variety of breccia contains only the remains of land Bhellsj 
mod a fourth, resembling that of Gibraltai', fills a cavern in the 
compact Umestone, and contains the remains of bones, teeth, 
and norns, much broken down, and so much decomposed a9 ^ 
retain their form and cohesion only by means of the cement 
which unites tliem. 

A very extensive deposition of whitish sea sand is found oh 
the south side of the Bay of Vilia-Franca beneath a reddish 
soil of several metres in thickness ; and the author enumerates 
nearly 200 species of shells collected at this place. A depoEJ- 
tioQ still more recentconsists of argillo-calcareousearthof various 
shades of red) grey, and white ; and immediately above it Is tfee 
vegetable soil. 

The author infers from the facts now stated, that the sea has 
been the sole agent in producing the various appearances and 
combinations of mineral substances, which he has described; 
and he concludes by stating his opinions as to the nature and 
progress of the manne agency which has produced or modified 
the deposition of the several rocks, and of the fossil remains 
which they contain, 

March 15. — A notice on the Rocks of Attica, by Joseph 
Woods, Esq. MGS. was concluded. 

Attica is a promontory bounded on two sides by the sea, . and 
divided from the remainder of the Grecian continent by a range 
of mountains, the highest point of which, the ancient Fames, 
may be about 4000 feet above the sea. 

Within the triangular space thus defined are also numerous 
mountains very irregularly disposed. The basis of all the coun- 
try appears to consist of primary rocks, principally of mica slate, 
with granular limestone of several varieties ; these constitute 
the greater pait of many of the mountains, and appear in the 
plains wherever the rock is exposed to a sufficient depth. 

Above the primary rocks is a conglomerate, consisting of pri- 
mary substances, imbedded in calcareous paste which contains 
magnesia. 

A aeries of calcareous rocks, including a compact linuilif^Dt 
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of a splintery fracture, of various shades of grey and buff, fonns 
the mass and superior parts of the range oT hills which divides 
the plain of Athens. 

The hills of the Pirocua and Munychia are composed of asoft 
C&Icareous stone containing magnesia, and including organic 
remains. 

April 19. — A letter was read from Sir Alexander Crichton, 
accompanying a specimen of fossil shells from the neighbour- 
hood of Tunbridge Wells. 

The basis of the country around Tunbridge Wells is weU 
known to be composed of ferruginous sandstone, and it wonM 
appear that the remains of o^anized bodies are veiy rarely 
found in it. The specimen presented by Sir Alexander Crichton 
occurred in a quarry on the side of the Groombridge road, 
adjoining the property of Mr. Powell. The petrifactions which 
they contain are described as " occupying small cavities in the 
sandstone rock, which are filled with ovate-shaped masses of 
ironstone, apparently composed of sand and clay, and the casts 
of shells." 

The blocks of stone split easily, and on the surface thus dis- 
closed exhibit innumerable fine casts of shells, but in no instance 
have any remains of the shells themselves been found. TTie 
author states various considerations to account for the appear- 
ances and situation of these remains. 

Sir Alexander Crichton subjoins a statement that in sinking 
a well recently at Tunbridge Wells, coal was met with at the 
depth of 50 or 60 feet from the surface ; the latter, however, 
was so thin that it was not expected to he useful. 

A letter was read from the Kev. John Rogers, of Exeter, con- 
taining a sketch of the Geology of Haldon Hill, 

The road from Exeter towards Elphinstone, for the first mile 
and a half, consists of alluvial soil, containing silicious and argil- 
laceous pebbles ; to this, red marl succeeds, which is continued 
to within a quarter of a mile of the summit of Haldon Hill. The 
beds dipping NE. and NW, at angles of 6"* to 10° with the hori- 
zon. The construction of the new road between Exeter and 
Chudleigh has recently afforded a very distinct section of some 
of the rocks, of which Haldon Hill near its summit is composed. 

Ascending the hill, the road is cut chiefly through the red 
iparl, which, near the top, contains pieces of rolled granite, and 
of claystone porphyry of several varieties. These, with other 
substances, form a sort of bed, from six to twelve inches thick, 
in which the porphyry predominates; and about a quarter of a 
mile from the highest point of the hill, the red marl is succeeded 
. by a bed of yellow sand ; the junction being abrupt, wiffiout 
waving or intermistnre. Above this sand, on every part of 
Haldon examined by the writer, a bed of flints was found. 

'Above the junction, the saiid is traversed by an irregular bed 
of yellowish-grey sandstone, which, in some glacea, ^A'KSi.ts*.'*. ■»- 
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VINOUS qiiartzoBe Aspect, and an olive-^ea colour, approach- 
ing thut of some varieties of pitchstone ; the sand cootains frag- 
meDts of bIigIIs and coralline^i iu considerable quantity. 



We defer a further account of the proceedings of this Sowety 
till the appearance of a new Part of their Transactions, which k 
now in the press, and will be published within a, few weeks. 
This part will contain, in addition to the papers of which an 
account has been already given in this journal, a memoir, " On 
the Excavation of Valleys by diluvian ActioTi, as illustrated by a 
Succession of Valleys which intersect the South Coast of Dorset 
and Devon," with a Map and Views, by the Rev.'VV, Buckland, 
Professor of Geology in the University of Oxford, Stc. Slc. ; and 
" Additional Notices on the Fossil Genera Icthyosaurus and 
Plesiosaurus," with several Plates, by the Rev. W. Conybeare, 
MGS. 

We have great pleasure in informing our readers that the 
price of the Greological Transactions will in future be considerably 
reduced ; the Society having recently taken upon itself the 
expense and risk of tne pubhcation, and consulted economy by 
the.adoptjonof a fuller page, and the substitution of lithographic 
plates for engravings on copper. 



Article XVI. 



I. Erratum in Dr. Thomsoii^s Paper " On certain Sn&Vie Solutions 
which Moy lie cooled, SfC." 

(To the £diu>r of (be .Inniili n/ FAJfawpAjO 
DEAR SIR, 
In the printing of a paper of mine " On certun Saline Solution* 
which may be cooled, &c." inserted in the Annals of Philoao/fht/, 
vol. iii. p. 169, a mistake has been committed of such magnitude as to 
render the paper nearly unintelligible. On that accoimt, I tl " ' ' 
necessary to point it out to the attention of the reader. The e 
this : — A pretty long paragraph which ought to have followed the word 
uatsr, at the bottom of p. 170, has, by some strimge mistake, been 
insenedat the end of the paper. The portion of the paper at present 
at the end, and beginoing with, " It will appear from what follows," 
in line 25, p. 1 74, ehould be placed at the bottom of p. 170. 
I ain, dear Sir, yours truly, 

Thomas TnoKSoif. 
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Th. Oobel flaturated distiHed formic add with oxide of lead, and 
fiiiind that tfie ftmnate of lead contained 24>-5 par cent, of formic acid. 
In heatine 10 grains of formate of lead with blade oxide of coppor m 
a g^ass tobey he obtained 5*4 cubic inches of carbonic acid gas, which, 
according to the state of barometer and thermometer, were equal to 
2*982 grains of carbonic acid s=: 0*792 grains of carbon. The glasa 
tube weighed after the experiment S*55 grains less than before, whidi 
would mdce the water amount to 0*68 jmin = 0O755 grains of hydn»t 
gen. The composition of 2*45 grains of formic acid willy therefore, be s 

■Carbon*. •••• ..••• 0*797 

Hydr<^;en 0O75 

Oxygen 1*578 

2*ifiO 
The formate -of lead is composed of 

. - • 

1 atom oxide of lead. ... • 107*5 

1 atom formic add S4*'9 

1 atom water ;.. 8*45 • 



 « 
 # 



150*85 

One aton of formic add as 34'9tmust, therefore, be composed of 

Carbon n*95' 

Hydrogen r06 

Oxygen «...^48 

94^84 
Whidi is equivalent to 

2 atoms of oxide of carbon 26*4 

1 atom water 84^5 

84*85 

According to Dr. Thomson's numbers, formate of lead would fat 
composed of 

1 atom ogdde of lead 112 

1 atom formic acid 87 

1 atom water .»■ .9. 

158 

and.the formic add composed of 

2atom8of oxide of carbon. •...••. .. 28 
1. atom of watw. • 9 

17 *" 

III. BffetiUqfBixtadc Add on the AciduloustHuates of Potash, ifc* 

Dr. Zdse being engaged in some experiments on the fluoboric aeid, 
and on the fiudborates pf tihe;alkaltefl» obsetvtd UmX ^ wi^nsoaadLteaii^ 
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ofpotasliin which the acid was in excess, might be rendered alkaline tn^ 
the addition of boracic acid. Hc:dissolvedcarbonate ofputadi in fluoric * 
acid, and used bo much of the acid that the solution reddened litmus' 
paper very sengiblvi aid the free acid did not disappear even when the, 
somtion had been kept boiling for a quarter of an hour. When boracie 
BCidthat had been melted, dissolved in water and crystallized ag^n. 
was added, it easily dissolved. Now a solution of litmus showed mucl|' 
less acid thanbefore. After the addition ofa new quantity of boracie* 
acid, no trace of free acid could be found by litmus; andafler a fresllL 
addition of boracic acid, the solution exhibited the appearances of 
alkali ; for a solution of litmus reddened by the above-mentioned fluatQ' 
of potash became blue when mixed with a few drops of this solution/ 
When the q^uantity of boracic acid was further increased, the aolutioa 
became again acid. Not a trace of acid was lost during this experi- 
meot under the form of vapour or gas ; for moistened litmus paper 

§ laced above the liquid had not in the least changed its colour. Pan 
uoric acid and pure boracic acid, when mixed in different proportion^" 
never showed any similar appearance, nor was it expected. 

A solution of litmus reddened by a solution of boracic acid wai 
mUed with another solution of litmus reddened by acidulous fluate of^ 
potash, and u blue colour instantly appeared. The same effect tooVI 
place when ammonia or soda was substituted for potash. Litmus paper^^ 
when reddened by the bifluate of potash, became red when pot into' 
a solution of boracic acid, either in alcohol or in water. Litmus pape^ 
reddened by boracic acid was turned blue by the acidulous floate <tf 
potash, and the blue colour was again changed to red by aoothei'' 
acid. * 

Syrup of violets reddened by the fluate of potash became, on addi-^ 
tiou of boracic acid, first blue, afterwards green. Turmeric paper aii#* 
logwood paper suffered corresponding changes of colour, bo that all* 
tests proved the disengaf^eraent of the alkali by the addition of borad^ 
acid. '' 

This very curious observation of Dr. Zeise seems clearly to prove^ 
that the fluoboric ucid neutralizes less alkali than any one of its consti- 
tueat parts would saturate alone. Analogous, but not so remarkabte^' 
is the Wposulph uric acid which neutralizes only as much ofa base, aV' 
each otits component acids neutralizes separately. ' 

[Many of the facts here stated may be explained by Mr. Faraday V 
discovery, that boracic acid reddens turmeric paper, — Edit.^ ' 

{See Institution Journal, vol. 6, p. 152; and vol. 11, p. 405.)- 

IV. Analifm ofLepidolUe. By Dr. C. G. Gmelin and Winz. 
Gmelio some lime since observed, that the Icpidolite from Utoen, 
when treated with carbonate of barytcs, had acted upon the platinunt' 
of the crucible, he therefore suspected it to contain lithia, and fottod ' 
it in the following way : He boiled finely powdered lepidolite with sul- 
phuric acid to dryness, and dissolved the residuum in water. By slow 
evaporation, fine crystals of alum were obtained. Tlie remaining solu- 
tion was saturated with carbonate of ammonia, and after the removal 
Lof the precipitate, evaporated, and the salt heated to redness. The 
sulphate was dissolved, and after having deposited some traces of 
maog&nese, It watt mixed with hydros ulphuret of ammonia, the excess 
of which was removed by beal.™^ l\ve Ut^vd, The sulphate was then 
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d^pqapofli^ bj .^etaite 9i barytes, the acetate^ evaporated, and by heat' 
c^yi^rt^^Ti^tp carbonate. ,. All the lithia and potash were dissolreif.'^ 
bj^ cepeajted boiUng in water, the solutions evaporated to dryne^/' 
and the residuum was repeatedly washed with cold water to remove ' 
the potasbj so that liithia only remained. - 'i 

pr. Gmelin found that muriate of lithia gives a beautiful purple - 
colour to the flame of burning alcohol. The sulphate does the same' 
when first dissolved in watcr^ and then thrown. down by pure alcohol;''^ 
the alcohol bums with a purple flame, and of course no strontian could 
be present in thi^ .experiment, ^e flame with lithia from lepidolite -' 
from Rozena, in Moravia, had green edges like that of the borates.^* 
Lithia of the lepidolite from Utoen exhibited this phenomenon much '• 
less distinctly. ' . ' 

V. Anali/sis of the Red Lepidolite from Moravia, 

It had been ascertained previously that this mineral, besides lithia 
and potash, contained silica, alumina, oxide of manganese, and flqorip' 
acid. • ; 

In. order to determine the quantity of fluoric acid, SO parts of lepi* ' 
doiite were mixed with 100 parts of dry carbonate of soda, and ^e^t 
red-hot during an hour. The fused mass was repeatedly boiled with 
water^ until uie water showed no trace of an alkali. Carbonate 6f^ 
ammonia was now mixed with the solution, and while slowly evaporai- ' 
ing, a small quantity of the same salt was occasionally adcled. Smc^'l 
aod alumina fell down» and were separated b^ a filter. The liqmffy' 
after having been saturated with muriatic acid, was kept warm fcir ' 
some time to expel the carbonic add, which the water might have dii*. 
Bohred, and then mixed with pure ammonia and muriate of lime iti'a 
w!ell-stop{>ed vial. A white bulky precipitate appeared; it Iras 
wQished with the same precautions against the influence of carbonic < 
acid, and, when dried, weighed S*77 parts. Sulphuric acid occasioned . 
the appearance of copious vapours, that had the smell of fluoric acid^ ' 
and which corroded elass. 

Fluoric and phospnoriq acid being so firequently associated in nature* . 
some experiments were made to detect the latter acid. By exposure 
to. heat, the fluoric and firee sulphuric acid were expelled,, and when 




exposed 

an^ waa^dissofved with the greatest ^ility in pure water : in this solu- 
tion, limcwater caused a white precipitate. It was, therefore, phos- 
phoric acid, and the phosphate of lime weighed 0*06 part, whichj, 
deducted from the above quantity, leaves 3*71 of fluate of lime; accord- 
gin to BerzeliuSy equal to 01033 of fluoric acid, or 3'44? per cent. The 
phosphate of lime contained 0*00337 of phoisphoric acid, or 0*112 per 
cent. 

Thirty parts of lepidolite, fused in the iisual way with potash, dis- 
solved in muriatic acid, evaporated to dryness, and washed, gave 14*717 
silica, or 49*06 per cent. The liquid that held the soluble parts in 
solution was mixed with excess of pure potash^ and almost the whole 
of the precipitate, which appeared at first, was redissplyed. The alka- 
line solution, when neutralized with muriatic acid, and precipitated by 
carbonate of avanonia, gave 10-08 alumina = 3361 ^er cq\^1\^ssi&>^2^^ 

New Series, vol. hi. 2 h 
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remaimng liquid not giving any precipitate by evaporation, diere boaM 
have been no glacina in the mineral. The powder whicll reknained 
undittolved by the potash consisted of 0'406 per cent, magneriai and 
1 *402 per cent, oxide of manganese, with a trace of oxide of iroft. 
These two analyses give, therefore, the following resolta : 

Silica. 4906 

Alumina 33*61 

Ma^esia 0*40B 

Oxide of manganese ] '402 

Oxide of iron Trace 

Fluoric acid 3*44 

Phosphoric acid O'l^ 

88-04-2 

Experiments in order to ascertain the quantity of the alkaline 
bodies. 

Sixty parts of lepidolite, mixed with 240 of carbonate of barytas, 
were kept red-hot for two hours. The mass was dissolved in muriatic 
acid, the barvtes thrown down by sulphuric acid, and at last sufficient 
carbonate of ammonia was added to precipitate all the earths and 
metallic oxides which had been dissolved. When the solution was 
afterwards evaporated, and the salt heated, there remained 12-7 of a 
sulphate. It still contained some oxide of manganese, and to remove 
that, it was dissolved in water, and then mixed with hydrosulphuret of 
ammonia. Now tlic alkaline sulphate still weighed 12'36 parts, and 
by muriate of platinum, tliere was obtained 3*5165 potash = 6*508 
sulphate of potash, so that there remained for the sulphate of Uthia 
5-857 parts. However, after having removed all platinum from the 
aolution, there remained 7*7 parts of pure sulphate of lithia, which Dr. 
Gmelin considers as the correct quantity, it being difficult to free the 
triple muriate of potash and platinum by washing, from all muriate of 
platinum. It is, therefore, probable^ that the quantity of sulphate of 
jpotash is too great, and that it would only be 0*466 = 0*251965 pot- 
ash, or 4**l866 per cent. 

Supposing 100 parts of sulphate of lithia to contain 27*99 lithia, 
the quantity of lithia would amount to 3*592 per cent. : 100 parts lepi- 
dolite lost in the fusion, in a violent heat, 1*947 per cent, which, besiaes 
water, certainly consisted of fluoric acid and silica. The composition 
of lepidolite is, therefore, 

Silica 4906 

Alumina ^ . . . . 33*61 

Magnesia 0*408 

Oxide of manganese 1-402 

Oxide of iron Trace 

Fluoric acid 3'44 

Phosphoric acid 0*112 

Potash 4-1 86 

Lithia 3592 

Water and loss 4*190 



^ 



lOOOOO 
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An atoatyiit wba made expressly for the purpose of ascertabing whe- 
(*ther lime existed in the mineral» and in that case, the fluoric add, 
perhaps* might be combined with it* as Vauquelin supposes ; but not a 
trace of lime was found. 

In a comparative analysis of the lepidolite from Utoen, there was 
found 1'482 per cent, of fluoric acid, and 0'7508 of phosphoric acid» 
and the mineral appeared to be mixed with quartz^ upon which the 
greater hardness depends. 

Ros had discovered fluoric acid in the white mica, and MM. Gme* 
lin and Winz founds in mica from Braddbo, near Fahlun, in Sweden, 
1*9512 per cent, fluoric acid, but ho phosphoric acid. 

Sulphate of lithia from ,the lepidolite^ according to an analysis by 
acetate of barytes, consisted of - 

Percent. 

Sulphuric acid 72*52 

Lithia 27-48 



10000 

According to an analysis by means of acetate of lead : 

Percent. 

Sulphuric acid 71*60 

Lithia 28*40 



100*00 



It appeared, therefore, highly probable, that Arfwedson and Gmelin 
liad overlooked another substance in the alkali of the petalite. In 
repeating the analysis of petalite, Dr. Gmelin obtained soda. 

Arfwedson found sulphate of lithia composed of 

Sulphuric acid. . : . : ' 6865 

Lithia...... 31-35 

VI. Dr. Gmelin on the Tourmaline from Kanngsbraika^ in Sweden, 

. WfaeaDr. Gmelin was at Stockholm in 1816» he analyzed the tour- 
• maline from Karingsbrakka, but had a loss of more than 10 per cent. 
^At tliat time he could not find boracic acid, though he had directed 
his attention to it. The great loss made him afterwards repeat his 
analysis ; but still he had a considerable deficiency, though not so 
great as formerly. He heated the powdered tourmaline in the usual 
way with carbonate of barytes, dissolved in muriatic acid, and obtained 
silica in the ordinary mode. 

He threw down all barytes from the solution by sulphuric acid, neu- 
tralized the excess of acid afterwards witii pure ammonia, and precipi- 
tated the iron and alumina by carbonate of ammonia, and separated 
these two substances from each other by potash. 

The magnesia remained as a triple salt in the solution, which now 
was evaporated to dryness, and heated red-hot^ dissolved again in 
water, when a small quantity of silica remained. The liquid was then 
decomposed by acetate of bar^rtes, filtered, evaporated, and the salt 
heated. Th^ dry mass was washed with water to dissolve the alkaline 

2h2 
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bodies, and til ere rcQini tied carbonate of barytcs and magne&ia, which 
agBto were di^Lioived by muriatic acid, mixed with sulphuric acid, 
fiiMred, evaporated, and heated, wid the quantity of Daogacua 
ascertained. 

The alkaline solution, afict having been neutralized n-itli sulphuric 
acid, was evaporated ; during the evaporation, some crystals of boracic 
acid appeared which were easily dissolved by alcohol. 

The solution of the ulkaline sulphate showed by its crystallization 
that it contained puta^i and eoda ; the presence of the latter was also 
clearly shown when the sulphate was converted into a carbonate, and 
neutralized with bitartratc of potash. Beautiful crystals of tripletar- 
trate of potash and soda a}^ared. Dr. Gmelin rccommenda this 
method to ascertain the presence of soda in the alkalies from minerak. 

This tourmaline was found to be composed of 

Silica 38-92 

Borac!c acid 060 

Alumina 332t 

Oxide of iron 7-20 

MagnesM 9-80 

Potash and soda 253 

Loss by heat 0-03 

92-32 

A direct analysis by sulphuric acid gave : 

Silica 42'59 

Boracic dcid 060 

Alumina 34'32 

Oxidcofiron .I-SS 

Magnesia S-47 

Potash and soda 2 42 



F Th 



9362 



The quantity of boracic acid was not ascertained in thelatter analysis, 
«nd the greater quantity of silica inay be easily explained, partly ay a 
small quantity ot undecomposed mineral, and partly by the decon^osi- 
tion of a minute pcn'tiun ot glass. 

To explain the unusually great loss, Dr. Gmelin tried the toumuUtDe 
with oxide of copper, but no trace of carbonic acid appeared. He 
thought it possible that some earth in the tourmaline might in this 
combination contain more oxygen than usual ; therefore, he boiled the 
powder with concentrated sulphuric acid, but no air, except that ftf the 
Vpssels, appeared. It remains, therefore, still dubious what this 8(d>- 
stonce is which escapes during the analysis, but it may be panfy 
boracic acid, all methods for determining its quantity in uiincrate being 
deficient. Dr. Gmelin |iropoacs as the best raetliod, to heat toiinna- 
line wUii carbonate of soda, dissolve in water, to precipitate »il the 
earths by carbonate of junmonin, to saturate the solution pctteOiytiy 
nitric acid, and then to precipitate the boracic add with aittW'^ 



18^ i] Scientifie InteiligeHce. 40^ 

VII. Lampk Acid. 

-In the 6th vol. of Institution Journal, MrrDaniell published an 
account of the acid formed by the slow combustion of ether, and 
which, for reasons that are well known, he denominated lampic acid. 

The circumstftnees under which this acid is generated, connected 
with the fact that a given weight of it combined with barytea^ 
yielded almost precisely the same quantity of sulphate of bary- 
^By as would be given by an equal weight of acetate 'Of barytes^ 
induced me to suspect that the acid in question was not a peculiar^ 
but merely acetic acid ; the difference depending upon an ad- 
mixture of ether. Mr. Daniell has since repeated and published th& 
results of his experiments. — (Institution Journal^ vol. 12, p. 64*.) 
Several of these I had an opportunity of witnessing, and was cer- . 
tainly persuaded that my first impression was erroneous, and that the 
compound possessed such properties, as entitled it to be considered as 
a peculiar acid. By continuing and varying his experiments, Mr. 
Daniell has, however, arrived at the conclusion, that the acid formed 
during the combustion of the ether is, in fact, the acetic; but com- 
bined with a substance of a highly disoxygenizing nature, different from 
ether, and of a resinous quality, and which Mr. Daniell considers to be 
at;ompound of hydrogen, carbon, and azote, and he has named it 
hydro carburet of azote. It appears to consist nearly of 

4 atoms of carbon 300 

1 atom of azote 17*5 

] 1 atoms of hydrogen 14f'5 

(Edit.) 

VIII. Preservation of Anatomical Specimens. 

Dr. Macartney, of the Dublin University, has for some time em- 
ployed a solution of alum and nitre, for the purpose of preserving- 
anatomical preparations. He finds that it preserves the natural ap-^ 
pearances of most parts of the body, more completely than spirits, or 
any other fluid heretofore used. The proportions of the alum and 
nitre, and the strength of the solution require to be varied according 
to circumstances ; and in order thoroughly to impregnate the anatomi- 
cal preparation, the liquor must be for some time occasionally re- 
newed. The solution possesses such antiseptic powers, that the most 
putrid and offensive animal substances are rendered perfectly free from 
fbetor by it in a few days. — (Med. Rep. xvii. p. 169.) 

IX. Native Nitrate of Soda. 

M. Mariano de Bivero states that a bed of nitrate of soda, several" 
feet thick, and more than 40 leagues in length, has been discovered io 
Tar^paca, a district of Peru. In some places, the bed appears at the 
surface; it is sometimes in a crystalline state« but most frequently 
mixed witti day'and sand ; it is deliquescent, and sufiera the sauie 
changes in the fire as nitrate of potash. The place where it occuni ii- 
three days* journey from Conception, a port of Chili, and from Iqiiiqpi> 
Another port, situate in the southern ^n ot "^^txx. '^Q;t^^«sw^^5JW^ 
quintals nave been already brought tViete fet ssi\^* — VyKsiw. ^^^^!^^5S»\ 
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X. Quaniiijf of Copper raised in Cornwall. 

In Six Momht, ending Jue'^, 1821 . 

The produce of 6i mioefj of which the following are the six princi- | 

pdooeiyTiz. I 

On* CoppflT* 

Dolcoath 5679 tons 405 tons 

UnitedMines 4199 S94 

Wheal Abraham, && 4522 S30 

Treskerby 2497 253 ^ 

Consolidated Mines 2508 207 

Pembroke. »< 169iB 13(5 

21103 1725 
53othermines 24927 2082 ^ 



 



46080 8807 
Produce of the ore, 8i per cent. 
Price of copper, 107/. 6s. per ton. 

In Six Months ending Dec. 1 821 . . 

llie produce of 74 mines, of which the following are the six princi* 
pal ones, tiz. 

Ore. Copper. 

Consolidated Mines 6089 tons 540 tons 

United Mines 5191 487 

Dolcoath 5557 395 

Wheal Abraham 4417 342 

Pembroke 2079 190 

EastCrinnis 1512 188 

24845 2142 
68othermines 27553 2565 



• 



52398 4707 



General Return of Copper raised in Great Britain and Ireland. 

One Year ending June, 1821. 

Tons, cwt.- qc lbs. 

Cornwall • 7764 15 1 11 

Anglesea, about. 500 O 

Devon 476 O 

Ireland, Walesr, Staffordshire^ 

Scotland, &c 740 2 2 16 . 

9480 17 8 27 ' 



-" * * 



.For similar statements for preceding periods, see 
jii^i toh-v New Series, p. 394. 
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: Amcsjt XVIL 

^EW SCIENTIFIC BOOKS 



JUST PflBUIHED. 

A Practical i. ^ .*y on the Strength of Cast Iron, and its Application 
in the Construction of Buildings and Machines. With n&w £xperi- 
ments, Tables, &c. Illustrated by Four Engravings. By Thomas 
Tredgold, Civil Engineer. 8vo. 10^. 

Lectures on the Elements of Botany. Part I. containing the Ana- 
tomy and Physiology of those Organs on which the Growth and Pre* 
aervation of the Plant depend ; wim Explanations of the Terminology 
connected with these Parts. Illustrated by Marsinal Cuts and Copper 
Plates. By Anthony Todd Thomson, FLS. MRCS. &c. 8vO. 

A Case of Transverse Section of the Patella, in which perfect 
Osseous Union was procured ; with Observations. By George Find- 
ing, MRCS. &c. 1*. 

A New and Classical Arrangement of the Bivalve Shells of the Bri* 
'tish Islands. By W. Turton, MD. 4to. Twenty PJates drawn and 
.coloured from Original Specimens in the Author's Cabinet. 4L 

The Fossils of the South Downs, or Illustrations of the Geology of 
Sussex. By Gideon Mantell, FLS. MGS. FRCS. Royal 4to. 
-With 42 Plates. Sl.Ss. 

The Naturalist's Guide for collecting and preserving all Subjects of 
4 Natural History and Botany; intended for the Use of Students and 
Travellers. By W. Swainson, FRS. & FLS. 12mo. With Two 
Plates. 5s. 6d, 



Article XVIIL 
NEW PATENTS. 



G. H. Palmer, Royal Mint> for improvements in the production of 
heat, by the application of well*known principles not hitherto made- 
use of in the construction of furnaces of steam-engines and of air-dur- 
naces iii general, whereby a considerable saving of fuel iq obtained^ 
and the total consumption of smoke may be e&cted*— F^« !?• 

J.F.Smith, Esq. Dunston-hall, Chesterfield, for improvements ia 
dressing of piece goods made from sUk or worsted, or pf both these 
materials.-^Feb. 12. 

S. Davisi^ Upper East Smithfield, for an improvement upon the lock 
for guns, &c, enabling the lock to be used upon the percussion princi* 
d|^, f>r«wjith.g]^npowder^ without charging the lock or hammer.— 
FekiS.    • -  .■ -  '• ■■— '  -■-►{ ^ 

T. Brunton, Commercial-road, for improvements upoii the anchofw^ 
—Feb. 12. 
E. Peck, Liverpooli for machiuery lob^^^ioxV^^Vj ^-^Swt^ -vs^^^^c- 
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ble to the moving of mills, &c. or for forcing or pumping water. Com- 
municated to him by R. Bulkley, a foreigner. — Feb. 22. 

W. £. Cochrane, Esq. Somerset-streety Portman-square, for im- 
provements in the construction of lamps, whereby they are rendered 
capable of burning concrete oibj animal fat, and other similar sub- 
stances. — Feb. 23. 

W. Prickle, Mark-lane, for improvements in machinery for cutting 
oat irregular forms in wood, &c. Communicated to him by J. P. Boyd, 
of Boston, in America. — March 2. 

J. Higgins, Esq. Fulham, for improvements upon the constructioB 
of carriages. — March 2. 

C. Yanlley, Cambcrwell ; for manufacturing glue from bones, by 
means of steam. — March 2. 

J. Thompson, Regent-street, Westminster, for an improvement in the 
method of preparing steel for the manufiicture of springs for carriages. 
'—March 2. 

J, Ruthven, Edinburgh, for a new method of procuring mechanical 
power. — March 2. 

G. Stratton, Hampstead-road, foran improved process of consuming 
8make.-«March 2. 

J. Gladstone, Liverpool, for a chain of a new and improved con- 
fltruction.— March 12. 

R. B. Bate, Poultry, for improvements upon hydrometers and sac- 
charometers. — March 21. 

W. E. E. Conwell, Ratcliff Highway, for an improvement in the 
preparation of a purgative vegetable oiL — ^March 21. 

& Robinson, Leeds, for improvements on a machine for shearing and 
croM)ing woollen cloth. — March 21. 

G. Stephenson, Long Beaton, Northumberland, for improvements 
in steam-engines. — March 21. 

R. S. Harford, Ebro Vale Ironworks, for an improvement in the 
heating processes in the manufacture of malleable iron. — March 21. 

W. Church, Nelson-square, for an improved apparatus in printing. 
— ^March 21.  

A. Clarke, Esq. Dron, Louchars, for an improvement in the boilers 
and condensers of steam engines.— March 21 • 

W. Pride, Ulcy, Gloucestershire, engineer, for a self- regulating 
apparatus for spooling and warping woollen, or other warpis or chains. 
—April. 16. 

W. Daniell, Abocame, Monmouthshire, manuilicturer of iron, for 
certam improvements in the rolling of iron into l^ars, used for manu* 
&cturing tin plates. — April 16. 

B. Cook, Birmingham, patent tube manufacturer, for a certain mix- 
ture, or preparation, which may be used with advantage in preventing 
the damage of accident from fire.— April 16. 

J. Grimshaw, Btshopwearmouth, Durham, ropemaker, for a method 
of stitching, lacing, 'or manufacturing, flat ropes by means of certain 
rotative machinery worked by a stelim-eAgine— April 16. 
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Article XIX. 
METEOROLOGICAL TABLE. 
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474. Mr. Emarti MeOanUopcal Jounud. [June, 1822. 



REMARKS. 

Fomrik Mmiih^^l. 'Bkakm 9. A Toy cold wind all day: a lunar halo in the eveo^ 
ing. 3. Finex lunar oorana. 4. Fine. 5. Fine. 6, Gkmdy and fine. 7. Fine. 
8. Flney with oecanoiial doods : some hail ahont four, p. m. 9. White htmt i fine. 
10. Bleak: alight hail ahowers. 11. Very cold wind: cloudy. 12.' Stormy. 

15. Gkwdy* 14. Fine. 15. Cloudy morning : rainy .afternoon and night. 

16. Showery and fine at xntervalt. 17. Chmdy. 18. Rain. 19. GenUe ahowea: 
hail in Ae efenii^ SO. Cloady; fine. 21. Fine. 22. Cloudy .moiiiing:\fine . 
aftemooi^ S3. Shorery; 24. Showery. 25. Showery. 28. Fine: windy. 
27. Ridn. 28, 29, 80. Fine. 



RESULTS. 

Winda: N, 3 ; NE, 6; E, 4 ; SE, 3; 8, 3 ; SW, 6 ; NW, 4; Var. 1. 

Barometer: Meanheig^ 

For the month 30-022 Indies. 

For the lunar period, ending the i4th 30*189 

For 12 days, ending Ihe let (moon north) 30-146 

For 15 days, ending the 16th (moon souih) ^^ . .« Sp*i20 

For 12 days, ending &e 28th (moon north) 29*822 

Thermometer: Mean height* 

Forihemonth .* '  .49-166^. 

For the lunar period • • •• 47*783 

For SO days, the sun in Aries 47*870 

ETaporation. ..; l^uu 

Rtfn. «... 2*44 



A 



'■ •.:  • ,-.-■ 



* ' - . * t * 



1 



t^\ 



»■■- '.. i 



r- :c  



m 



•*'■■* 



INDEX. 



A 



392. 



CID, anenious, specific gravity of, 
992, 
>— iKHradc, specific gravity of, 



boracicv effects of, on adduloas 
filiates of potash, &c. 463. 
> formic, composition of, 463. 

  lampic, 469. 

' oxaUc, composition of, 315. 
sulphuric, quantity contained 



in alum, 163. 

Adams, Mr. J. rules and examples for 
the perpetual renewal of leases, 12— 
demonstration of a proposition from 
Simson*8 Euclid, 105^on right angled 
triangles, 422, 

Alderson,Lieut. on Congreve rockets, 138. 

Alpnach, slide of, Prof. Playfair*s account 
of, 393. 

Alum, analysis of, 169, 168. 

Alumina, on the atomic weight of, 161. 
- specific gravity of^ 392. 

Analysis of hrass, 325. 

of malacolit, 104. 

— — of iteinhetit, 108. 

— — of vari^ated copper ore, 81. 

— — of " the use of me blowpipe in 
chemical analysis, and the exanunation 
of minerals.'* By J. J. Berzelius. 
Translated with notes and additions, 
by J. O. Children, FRS. &c 387. 

Anatomical specimens, preservation of, 
469. 

Anemometer, on a new one, 10. 

Apjohn, Dr. remarks on the infiaence of 
moisture in modifying the specific gra- 
vity of gases, 385. 

Arrowroot, 391. 

Arseniate of iron, properties of, 209. 

— — - nickel, properties erf", 209. 

Arsenious iMid, specific gravity of, 302. 

Arseniuretted hydrogen gas, on the prepa- 
ration of, 393. 

Astronomieal observations, 53, 216, 275, 
396,466. 

Atomic wei^t of alumina, 161. 



B. 



Barometer and thermometer, state of, dur- 
ing the volcanic eruption in Icdand, 
405. 

Bad!,' ngetkble remains found in a quaffy 
aaw, 36, 



Beaufoy, Col. astronomical, magnetfaJ, 
and meteorological observations, 39S» ' 

-^— —  astronomical observations* 

53, 216, 275, 406. 

expenments and obsezvA* 



tions on the resistance of water, Ae« 
276. 

experiments and observa- 



tions on a dock with a wooden pendu- 
lum, 406. 

'  ' " on a new anembmeter, 10» 
meteorologieal joumaV 



kept at Bushey Heath for 1821, 91 

Berzelius, M. analysis 6f alum,' 1 62. " ' 

 on the method of analyssiiig; 

the ores of nickel, and on a new combC 
nation of nickel with arsenic and sid- 
phur, 206, 437. 

l^muth, oxide of, specific gravity of, 392. 

BlackwaU, Mr. Johin, meteorolo^cal ob- 
servations made at Crumpsall, 87. 

Bodies, electrified, their r^vdons to con- 
ducting power and temperature, 1. 

Bonsdorn, analysis of two Finnish mine- 
rals, 109. 

Books, hlw scientific, notice of, 78, 156, 
238,317,384,471. 

Boradc add, specific gravity of, 392. 

B. M. observations on Mr. Murnrr^ 
paper on the decomposition of metaUie 
salts by the magnet, 39. 

answer to Mr, Murray's reply, 384^ 

Brande^ W. T. Esq. analysis of Made 
and green tea, 152. 

Brass, analysn of, S2S. 

Breakwater, Plymouth, notice of, 76. 

Brighton, remarks on the geology of 
the difis at, 187. 

Bristol, list of freshwater and landshdb 
occurring in the environs of, 376. 

Buckland, Rerv. W. account of antediln- 
vian den of hyfenas discovered in Yoik- 
shire, 92T. 

Bushey Heath, meteorological journal 
kept at 91. 



C. 



'■'it;^ 



Cadnuum, on the presence and propottiaB 
of, in ^e metallic sheet sne of eom* 
merce, 195. 



476 



Index. 



Cadmium, on the means of procoiing in 
quantity, 455. 

Cak-sinter determined to be calcucont 
spar, 154. 

Calculus, human, large one, 392. 

Cambridge University, remarks on Prof. 
Plajrfiur^s statements respecting, 1S8. 

Capacity, calorific, examination of the hy- 
pothesis of, 16. 

Carbonate of lime, on the solution of, 316 
— ffpedfic gravity ot, 392. 

~ soda, compositioD of, 170. 

(Jarbuiet of nickel, oo the formation of^ 
201. 

CtjloDLy analjTsis of Dr. Davy^s acooontof, 

. mineral productions of, 66'--saline 

production of, 69. 
Qiildren, J. G. Esq. notice of his piq>er 

on the alvine concretions found in the 

colon of a young num, 7j. 
 blowpipe cxpeBmenti 

on diaspore, 434. 
Chlorine and hydnigen, ipoataiieous ez- 

ploaionof, 153. 
Clarke, Dr. on cadmium, audits oies« ISS 

— on the presence and proportion of 

^»atfim»iwi in the metallic sheet zinc of 

oommeroe, 195. 

notice of his death, 314. 



Oocki, method of illuminating with 

165. 
Colours, remarks on a peculiar impexfec- 

iion oif vision with regard to, l€8. 
Combustibles, simple non-metallic, their 

action on peiozide of hydrogen, 47. 
(loniety in New South Wales, appearance 

i>e;76. 

Composition of oxalic add, S1& 
Cooostion, alvine, analjrsis of^ 76. 
ikmtt^ protoxide of, specific gravity of, 

 phosphate of, composition of, 1 82. 

quantiQr of, raised in Sng^d, 



223. 
47a 



quantity of, raised in Cornwall, 

ore, variegated, analysis of, 81. 
— — crystiilinefannof^ 



yellow, analysis o^ 296. 
— ^— crystalline form of, 



D. 



D/i realy to Cs observatioDs on Mr. He- 
rapatti^s theory, 291, 357. 

Dalton, Mr. on the stdution of carbonate 
of lime, 316. 

Davy, Sir H. further researches on the 
magnetic phenomena produced by elec- 
tricity, I. 

—>———— his discounc on preaenlfac 
the Copley medals to Mr. Uerschel and 
Oqit. Sabine, 72. 

on a deposit fbond in the 



296. 
Cornwall, remarks on the temperature of 

the mines of, 381. 
Cioton tiglium, analysis of the seeds of, 

391. 
^JgoDBsaS, wi ^^Miinft^^wi<.mi i^bservationt 
r ma^A at, 8T. 

CijttMBiDe Harm of variegated eo^gt^er ore, 
. W— jreOow eeppcv ore, ftd6. . 

Cbmntffig, PmL oo a laxae \nmaa ci^fiv^- 



waters at Lucca, 199. 

Dr. analysis of his account of the 



interior of Ceylon, and its inhabitants, 
with travels in that island, 63. 

Diaspore, on the, 433. 

Doors, sluice, on a new method of hanfc- 
ing, 355. 

Dugong^ skdcCma of, 146. 



£. 



£arth, on the mean denaty of, by. Dr. 
Button, 147. . 

Electricity, researdies on the magnetiB 
phenomena produced by, I. 

Electro-magnetism, himorical sketch ot, 
107. ' 

Emmett, Rev. J. B. on the mathematical 
principles of dbemical philosophy, 425. 

Euclid, 8imsoi\*s, demonstration of a pro- 
position from, 105. 

Evaporation, theory of, 16. 



F. 



Faraday, Mr. sketch of his discoveries on 

electro-maflietiam, 117, 
Feneuillc ana Gapran, analysis of the roots 

of bUck hellebore, 393. 
fire, method of kindling, in the Sandwich 

Idands, 156. 
Fishes, anatomical discoveries respecting 

the organ of hearing in, 321. 
Forchhammer, Dr. account of a tiolcaak 

eruption in Icdand, 401* 
Foster, Wsstffsrth, Mr. ana^rsis «f Ui 

treatise on the section of the Btrat^fisom 

Newcastle-upon*Tyne to Gion FaQ, in 

Cumberland, with remarks on mincnl 

veins, &c 
Fox, Mr. R. W. rcnuurks on^f r. Moyle^ 

observations on ^e temperature of 

mines in Cornwall, 381. 






Index. 



477 



Gases, specific gravity of, remarks on the 
influence of moisture in modifying, 88 1 . 

Gates, flood, on a new method of hanging, 
365. 

Geology of the diffii at Brighton, remarks 
on, 187. 

of the eastern part of Yorkshire, 



375. 



of the Isle of Wight, 329. 



Giddy, £. C. £sq. taUe of meteorological 
results in Cornwall, 175. 

Granite and syenite, on blocks of, imbed- 
ded in diluvium, 373. 

Gunpowder, manufacture of, in Ceylon, 
70. 



H. 



Haninn, Mr. T. meteorological tabla kept 
at JUanchester for 1821,371* 

Wearing, oigan of, in fiabes, anaimwnil 
discoveries, respecting, SSI. 

Heat, latent franiination of the hypothesis 
of, 16. 

Hcaton, Mr. naeteoamlogical journal kept 
at Lancaster, 289. 

Ifoavy spar, of Nutfidd, analyusof, 39S. 

Hellebore, black, analyns of the loota of, 
393. 

Herapath, J. Esq. tables of temperature, 
and a mathematical development of the 
causes and laws of the phenomena 
#faidi have been adduced in support of 
Ifae liypotfaesei of ealanfic capacity, 
latent neat, &c 16— remarks on Xhr. 
Thomson's paper on the inflnence of 
humidity in modifying the specific gra- 
vity of gases, 419. 

——— Mr. W. on cadmium, and the 
means of procuring it in quantity, 435. 

Hctachd, J. F. W. Esq. on the sepwation 
of iron fWimoiher nietak, 9i5---cioliceof 
his paper on the abemtions of com- 
pound lenses and object glassfw, 146. 

Historical sketdi of dectrolmagnetisni, 
ICW. 

Home, Sir E. on the skeleton of the du- 
gong, 146. 

Hot sprinps of St. Miehael) S15. 

Howaid, Mr. R. meCeonlogieal taUo^ by, 
79, 189. 239, 319, 399, 473. 

Huaaan caienluS) large one, S9SL 

Htttton, Dr. on tiia mean density oC the 
earth, 147. 

-Hywms, aeenont of an antedfluvian den 
of discovered, in Yorkshire, 927. 

''HyAcugen, pcfcndde of, jMopertief of, 41 • 
gas, arseniuretted, on the pre- 



paration of, 309. 



I. 



Ice, specific gravity of, 392. 

Iceland, account of volcanic eniptioa 

in^401. '^ 

Jewellery, Singalese, 71. 
Influence of humidity in modifying Ae 

tpexABe gravity of gases, 302. 
Instruments, stringed, improvements ii^ 

I51a 

Journal, meteorological, kept at Busher 
Heath for 1821,91. 



ter for 1821, 289. 
Inm, arseuiate of, properties of, 209. 
— « meteoric, analjrses of, 77. 
on the separation of^ ftom other 

metals, 95. 

Isle of Wi^t, on the gecOogy o£; 32fiU 



K. 



Keates, Mr. W. M. on the analyni gf 
brass, 325. 

Kidd, Dr. on the properties of nqythalmpy 

144. 
Kinf a nn s Casde, meteowJogkaJ table kcgt 

at, 217. 



L. 



noctiloca and qpleadidnls, 

phosphorescence of, 77. 
Laid, oorida <^ roedfic gravity oSy 399. - 
— — - quantity o^ raiKd in England, Stt* 
— — milphuto-tricaibonate o^ 154. 
Iieaaa^ senewal of, mka ftr, 18. 
Lefndolite, analyris of, 464 rrd. anaMi 

<rf;465. 
Lime, carbonate, on the aolution U, 316. 
— — — — €iy specific gtav^y ct^* 
 0WC9 

specific gravity o£^ 392. 

— «- sulphate of, anfaydroos, ■prrlfirmi 

▼ityof, 392, 

crystallized, ipedfic 



gravity of, 392. 
Lucca, on a deposit found in the waters at, 

199. 
Lunn, Mr. analysis ot a native phoq^hatn 

of copper from the Rhine, 178* 



M. 



Magnetism, communication of, to iron in 

diflFerent position^ 92t 
Malaoolit, analysis of, 104. 
Manchsater, metaoidbgiBal table iHpl ME, 

371. 
Marrat, Mr. W. on a new tOfltitMi. 4C 

bsGns&CA. 



Ice, on the fonnatiQn of. on t^e beds pf •»- 
livers, 187, •'■* .'*- yi-i;-i'ii .WO 



i«dke»n^W 






HuthenuiiwI prindplu of cbernical phi- 

InnqthT-. on the, 4^6. 
lf>K(«>ig-, 1>T. on the fbimstioa of i« in 

the bed! af nveis, IB7. 
Mrnioires de la Sodete Ae Physique a 

d'tiiatoire Naturdle ile Centre. 310. 
Mercwy, pcimaie of, ipeciHe gravity of. 



S»i. 






Hetals found in Ctflon, 60. 

on the scparntion of iron from, 95. 

I which decompose peroxide of hy. 

drogcn, and absorb part of the oiygen, 
' tnd dSiiengnge die Temsinder, 46, 
MeleorolopaJ jouraal kept M Bushey 
fieith, 91. 



175. 




190. 


. 


Canle, 217. 




S89. 


M.tvch«t«r, 



311. 
Mill, All. on Uie fonnatioii of carburet of 

nickel, 901. 
Miller, Mr. UeI of freshwater and land- 

ehdis occiining in the environs of Bris- 

lol, withobsfTvation*, 376. 
MintTBli, Finnish, analysis of, lOg. 
Utaa in ComwaD, ntnervittiona on the 

temperature of, 908, 415. 
Sloistate, uifluence of, in modi^ring the 

tpcdfic gravity of ganes, 9113. 

modifying the specific gravity of gases, 

385. 
^lotions produced by Uie diifetence on the 

tpedlic gravity of bo^es, 408. 
TUc^e, Mi. M. F. meteorological journal 

kmt at Uebiton, Cornwall for 1831, 

190 — on the temperature of tiiines in 

t;omwali,a08, 415. 
Munay, Mr. J. rcmarkE on.his paper on 

the dcMtrnposition of mcCaltu: salla by 

the magnet, Sa — reply to B. ftL 131 
his reply, 384. 



Naplhaliiie, properties of, 144. 
Nepheline, specific gravity of. 392. 
NEUIral ■erica, obsenatjons oa, 417. 
Hew Malton, meteorological journal kept 
at, 100. 
' .Nieliiij], I)t, remarks on a pualuiimpet. 
fecdoa of vision with legatd \a eoLquk, 
.'■ iSS. 
Nickel, anenialc of, propeHies oij^W. 



Nitkel, carburet of, on the formatioB A 

oxide of,andBaltftiUcbWM,S)L. 

N^tingale, conipKBtive analyuB tf th* 
food and excrement of, 1 58. 



of, pTepanuion of. 



utroDomical, 63, 916, !7ju 
LGteoiolugicuI. made 



Crumtoall, Hi. 
Olefianl gas, on, 37. 
Urea of cadmium, method of tnatine, 

123, " 

Ornithorynchui, on the spurs of, 165. 
Oxalic and, compasitian of, 315. 
Oxide of bismuth, apedfic gravin' of, 3 
lead, spedSe gravity of, 309. 
Oxides, metallk. ilieii action on poaude 

of hvdrogen, 48. 
of Tuckel and cobalt, mellud qf 

Kcparnling, VIS. 

co|qi«r, mcdmt of 



separating, S14, 



- sine, method of le. 



Patents, new, 157, 318, ,194, 471. 
Peroxide of hydrogen, properties oC M . 
mercury, speoBc grartly ot 

Phillips, Mr. R. analyst of raot^ieil 
coppei ore, 81 — .malyGis of ydloir «op. 
pec ore, SHB. 

Mr, W. on the ctyntalliBe form 

of the vaBegBted copper ore, 88, 

on ihe rrystaUioa fonu 

of yellow cupper ore, " 

Philosophy, cfaemjcal, 
cal principlca of, iXt . 

Phoiphate of copper, roinposiiion of, IS8. 

ni. — u '■'^ tarapyrianooHnni 

V respedii^ TT. 

, , of 46 Greenwich st»«, re- 
duced to Jan. I, l8iS, ivaa 'Iw wta 
logue, published. IB iheNouticil JItltia. 
nacHir ISS3,64. 

Playtair, Prof, on hia — -n i ii>i lllMiil 
ing the University of Cambridge,, j^, 
Plymouth breakwater, noluM of, 76i 
Powell, Baden, Kev. account of acuen- 



Ptotoiide rf oq^ier, specific grsvi^ of. 



QvrtKiiw, ■^«;^st«aon«!S,\^'V. 



j 



Index. 
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Vjv 



R. 



Register, meteorological, kept at New 
MaltoB, 100. 

"^•"^iwg, TegetaUe fbnnd inaquanynear 
Bath,8d; 

Remarks on Mr. Murray's paper on the 
decomposition of metiJlic salts by the 
magnet, 39. 

- on Dr. Thomson's paper on the 
influence of humidity in modifying the 
specific gravity of gases, 419. 

Reply to X. 29. 

Kesearches on the magnetic phenomena 
produced by electricity, 1 . 

Resistance of irater; with remarks on the 
apparatus, 276. 

Rasults, metteiologieal, fbom dxunial ob- 
servations kept at the apartmenta of the 
Royal Geological Society of Cornwall 
for 1821, 175. 

Rivers, Anmation itf ice in the beds of, 
187. 

Rockets, Congreve, on, 138. 

Rooms, vientilation of, 76. 

Raby, efftct of heat on the colonring mat- 
ter of, 39«. 



S. 



Saltpetre, process of preparing, in Ceylon, 
70. 

Salts, metallic, their decomposition by the 
magnet, remarks on, 39. 

Sandwich Islands, method of kindling fire 
in, 155. 

Schodcrait, Mr. observations on his ac- 
count of the native copper on the south- 
em shore of Lake Superior, &c. 56. 

Sedgwick, Piof. on the geology of the Isle 
of W^t, 329. 

Serrulas, M. on tiie preparation of arse- 
niuietted hydrogen gas, 393. 

Shells, freshwater and land, list of, occur- 
ring in the environs of Bristol, 376. 

ShackbuT^, Sir G. remeasurementofthe 
cube, cylinder, and sphere, used by him, 
149. 

SiHsa, specific gravity of, 392. 

Silver, jpredi^tBtion of, by dikmne, 314. 

Slide of Alpnach, account of, 393. 

Society, Geidogical, proceedings of, 230. 

 Rojral Geological, of Cornwall, 

proceedings of, 313. 

analysis of the Transac- 



tions of, finr 1821, Part II. 60, 143. 

proceedings of, 72, 151, 



227, 312, 391, 458. 
Soda, carbonate, composition of, 170. • 
— nitrate of, native, 469. 
— -»- sulphate, composition of, 172. 
South, James, Eaq, on the mean places o£ 

40 Oreeawicb stars, leduoed to Jan. 1^ 



1822, from the catalogue published in 
the Nautical Almanac for I8S3, M. 
Sowerby, Mr. G.^. nA dbsporc, 483. 
Specific gravity of bodies, on the modona 
produced by the difference in, 408. 

—gases, on the inflnenoe 
of moisture in modifying, 302. 

remarks on' llie 



influence of moisture in modifyine, 385. 
Spider's web, chemical examination of* 

n. 

Springs, hot, of St Michael, 315. 

SteinUHt, analjrsis of, 102. 

Stockton, Mr. meteorological journal- kept 

at New Malton, 100. 
Stromeyer, analjnris of the heavy tpar of 

Nutfield, 393. ' 

St. Michael, hot springs of, 315. 
Sulphate of lime, «peafic gravi^ of, 392. 

— ^ — soda, composition o^ 172. 

Sulj^ur, specific gravity of, 392. 
Sulphuret of mercury, pr^»aratiaQ of, 394, 
Snlphurets, metallic, thenr action on per. 

oxide of hydrogen, 48. 
Syenite and granite, on blocks oC, imbed* 

ded in diluvium, 373. 
Sylvester, Mr. on the motions prodooed 

by the diflerence in the specific gravity 

of bodies, 408. 



T. 



Table, meteorological, kept at liTinfe^n g 
Castle, 217. 

StrallbRL 

79, 159, 239, 819, 399, 473. 

Taddei, Dr. preparation of sulphuret of 
mercury, 394. 

Taylor, John, Esq. observatioof on Mr. 
Schoolcraft's account of the native cop* 
per on the southern shore of Lake So* 
perior, &c. 56. 

.._.-..-._ on the smelting of tin 
ores in Cornwall and Devonshire, 448. 

Tea, green, and black, analjrsisof, 152. 

Temperature of mines in Cornwall, re* 
marks on, 381. 

Thenard, M. on the properties of peroxide 
of hydrogen or oxygenated water, 41. 

Thomson, Dr. experiments to determine 
the weight of an atom of alumina, 161 
— analjrsis of alum, 168— on certain 
saline solutions which may be cooled 
without depositing crystals, &c. 169*— 
answer to the review of the sixth edition 
of his System of Chemistry in No. XXL 
of the Journal of Science, Literatuzey 
and the Arts, edited by Mr. Braade, 
242— on the influence of humidity in 
modifying the spectflc gravity of giiee, 
302— -correction of erratum in his \Mn|9e 
*' on «ei^»n. ^nScDBft ^#^caeQfsw»^ ^«.T 



«80 



Imdex. 



TMurmaMiM faasa Karingsbnkka, naly« 

■• of, 407. 
Tnanglei, ag^ ani^^d, «i, 4SS. 



V. 



Yaaaufllm, M. chemical nraminatiiwi of 

cabete,802. 
Virntilation of rooms, notke respectiiig, 
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